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ABSTRACT 
Hospital caesarean rates in the U.S. have soared to a record high of over 32.9% in 2009, 
making Cesarean Section a significant issue for women’s health. Prior studies have shown that 
natural and physical environments have significant impacts on human health. However, few 
studies have been published examining impacts of natural and physical environments within 
healthcare facilities on patients’ health outcomes, both mental and physiological. This research 
explores the effects of the built environment for childbirth, specifically in terms of daylight 
exposure and window views, on women’s recovery from post-Cesarean Section. The researcher 
examined the impact of the built environment on recovery such as patient-controlled analgesic 
(PCA) usage, length of stay, perceived pain, and general wellbeing of women who have 
undergone Cesarean Sections. 
 The researcher recruited a total of 296 women undergoing Cesarean Sections and use of 
PCA for pain control after their Cesarean Sections from 3 tertiary hospitals in Taiwan for this 
research; with assistance from 19 physicians and 38 registered nurses. The study took nearly 9 
months to complete data collection and an additional 14 months for data cleaning and analysis. 
Data collection methods include self-administered questionnaires, reviews of medical charts, and 
observations. The researcher applied BPI-SF (Brief Pain Inventory Short Form) to measure 
perceived pain and used SF-36, a well-validated health-status questionnaire with 36 short 
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questions, to measure general well-being of the participants. Information regarding PCA usage 
and length of stay were extracted from charts. Some confounding variables such as 
socioeconomic data were collected through self-administered questionnaires. The subjects were 
asked to evaluate the percentage of natural components from their window view and their 
satisfaction. Daylight exposure of each patient was measured by a Konica Minolta Illuminance 
Meter T-10 twice a day after their delivery and throughout their hospital stay according to a 
predetermined guideline. 
Results of a series of regression analyses have showed that amount of daylight exposure 
have statistically significant association with improvement of PF (physical function). Therefore, 
increasing daylight exposure could improve physical wellbeing. In addition, patients’ satisfaction 
with their window view has a statistically significant and positive impact on improving perceived 
pain (pain severity). 
Results of focus-group discussion also suggest that if window view with favorable natural 
contents is unavailable, artworks such as nature scene murals or landscape paintings or photos, 
may provide positive distractions for patients. Redesigning patient wards to maximize the 
amount of daylight exposure patients receive and to increase satisfaction of window views may 
decrease usage of analgesic and reduce patients’ perceived pain.  
The three different combinations of two window view-related variables rated by 
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independent raters (“window view satisfaction” and “percentage of natural content in window 
view”) were adopted into a series of regression models. Results of these analyses also show that 
window view satisfaction significantly decreases analgesics usage, reduces perceived pain and 
improves some dimensions of wellbeing. 
To maximize patient benefit and well-being, health care architects should design patient 
rooms to receive maximum daylight exposure, create maximum patient satisfaction with visual 
impacts, and expand patients’ window views. Incorporating the above-mentioned design 
considerations should contribute to future best practices for patient room design which may 
decrease the use of medication (analgesic) and therefore substantially reduce healthcare costs.  
Key words: Healthcare architecture, Postpartum Environment, Daylight exposure, Nature 
settings, Health, Cesarean Section, Patient-controlled Analgesic (PCA) 
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CHAPTER 1 INTRODUCTION 
     There are two sections in this chapter. Section 1.1 discusses the importance and impact of 
built environment, namely natural settings and daylight exposure, on health. Section 1.2 presents 
an outline of this dissertation. 
1.1 Background and Significance 
Prior studies have shown that natural and physical environments have significant impacts on 
human health. However, very few published studies have examined the impact of natural and 
physical environments within healthcare facilities on their users’ health. This research aims to 
explore the effects of hospital built environments, specifically in terms of daylight exposure and 
window views, on a woman’s recovery post-Cesarean section. 
Hospital Caesarean rates in the U.S. have soared to a record high of over 32.9% in 2009,
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making Cesarean section a significant issue in women’s health (Hamilton, Martin, & Ventura, 
2009). Therefore, the researcher will focus on women undergoing Cesarean sections using 
patient-controlled analgesic (PCA) and explore the impact of built environment on their 
recoveries. Therefore, the target population for this study is women undergoing Cesarean sections 
who choose to use PCA for their pain control after birth. Two specific objectives of this study 
                                                     
1
 The preliminary cesarean delivery rate rose 2 percent in 2007, to 31.8 percent of all births, marking the 11th 
consecutive year of increase and a record high for the United States (National Vital Statistics Reports, 2009). The 
cesarean delivery rate have soared to a record high of 32.9% in 2009 (National Vital Statistics Reports, 2010). 
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were to examine the relationship of daylight exposure and window views on recovery and 
analgesic usage. In this study, I used length of stay after delivery as the indicators of recovery. 
This study also measured perceived pain and functional status of those women undergoing 
Cesarean sections with two well-validated survey questionnaires: Brief Pain Inventory (BPI) 
(Cleeland, 1985) and SF-36 (Ware & Sherbourne, 1992). Impacts of daylight exposure and 
window views on perceived pain and functional status of those women who have undergone 
Cesarean sections were also two important objectives of this study. 
Built environment may affect both the psychological and physical health of humans. An 
increasing number of studies are focusing on related topics. I briefly reviewed the post-Cesarean 
recovery process and examined the significance in studying impacts of natural settings as well as 
daylight exposure on health in the following paragraphs. 
1.1.1 Regarding Cesarean Section and Its Recovery 
Cesarean section, also known as C-section, Cesarean delivery, or Cesarean birth, refers to a 
particular surgery in baby delivering. In a Cesarean section, the baby is delivered through a 
surgical procedure in which incisions are made through a woman's abdomen and uterus in order 
to remove the baby (NICHD, 2014).  
Most women who have undergone a Caesarean section will remain in a hospital for 3 to 4 
days after delivery, with a minority staying longer, until the 5
th
 day or more. Compared to vaginal 
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delivery, Caesarean section patients spend 2 to 3 more days in the hospital. The Epidural, or 
spinal catheter, can be used for pain relief after surgery. It may be left in for up to 24 hours after 
delivery. Therefore, physician usually suggests that the Caesarean section mother does not get out 
of the bed and walk before the second day after the surgery (Berghella and Landon, 2012). 
Cesarean section is a major abdominal surgery. As such, results of this study can also be 
applied to some major abdominal surgery, such as traditional appendectomy, cholecystectomy, 
inguinal hernia surgery, abdominal aortic aneurysm repair, cystectomy, and prostatectomy due to 
similar surgical type, surgical site, size of surgical incision, and recovery process of these 
procedures. 
1.1.2 Significance of Natural Settings’ Impact on Health 
Natural settings have been proved to have many positive effects on health. Natural settings 
are particularly helpful in assisting restoration. Views of natural scenery through a window have 
been proved to be associated with faster patient recovery (Ulrich, 1984), higher life satisfaction 
as well as overall health (Kaplan, 1993), better performance on directed attention (Tennessen and 
Cimprich, 1995), and better improvement in self-reported physical and mental health during a 
residential rehabilitation program (Raanaas, Patil, and Hartig, 2012), etc.. Studying the impact of 
views of nature on health in a healthcare setting could offer healthcare providers solutions in 
promoting faster patient recovery. However, to date, only limited research has studied the impact 
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of window views on dosage of analgesic use, recovery time, perceived pain, and general 
well-being, making this study timely and significant. 
1.1.3 Significance of Daylight Exposure’s Impact on Health 
Inadequate daylight exposure or lighting is found to have many negative impacts on mental 
and physical health. Sufficient daylight exposure may expedite recovery from severe and 
refractory depressions (Beauchemin & Hays, 1996), associate with better general well-being, 
higher level job satisfaction and lower turnover rate (Leather, Pyrgas, Beale, and Lawrence, 
1998). It may also reduce length of hospitalization in bipolar depression (Benedetti, Colombo, 
and Barbini et al., 2001), reduce agitation among elderly patients with dementia (Lovell et al., 
1995), and have positive impacts on feelings of vitality among healthy people (Leppämäki, 
Partonen, & Lönnqvist, 2002; Partonen, Leppämäki, Hurme, & Lönnqvist, 1998; Partonen & 
Lönnqvist, 2000). 
A randomized prospective study has also shown that the amount of sunlight in a hospital 
room was significantly associated with better psychosocial health in patients, fewer quantities of 
analgesic medication used, and lower pain medication cost (Walch et al., 2005). However, 
another recent study by Verceles et al., (2013) claimed that staying in sunny hospital rooms 
would not significantly decrease use of analgesic medication. Thus, impact of daylight exposure 
on dosage of analgesic medication used is still inconclusive, making this study more valuable. 
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1.2 Outline of This Study 
This study was mainly focused on questions about the impact of window views and daylight 
exposure on dosage of analgesic use, recovery time, perceived pain, and general well-being of 
women who have undergone Cesarean sections. The specific aims of this study were to: 
1. To examine the effect of window views on dosage of analgesic use, recovery time, 
perceived pain, and general well-being of women who have undergone Cesarean sections; 
2. To study the effect of daylight exposure on dosage of analgesic use, recovery time, 
perceived pain, and general well-being of women who have undergone Cesarean sections; 
3. To explore the inter-effect of daylight exposure with window views on dosage of 
analgesic use, recovery time, perceived pain, and general well-being of women who have 
undergone Cesarean sections. 
The results of this research are expected to contribute to existing knowledge of window 
view ratings and measurement of daylight exposure, as well as the impact of window views and 
daylight exposure on dosage of analgesic use, recovery time, perceived pain, and general 
well-being of women who have undergone Cesarean sections. 
Chapter Two of this study provides a comprehensive review of the literature that discusses 
impacts of natural settings on health, various measures in rating window views (natural scenes) 
applied in previous studies, findings of previous studies related to lighting and health, and 
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different measures of lighting exposure adopted in previous studies related to health effects of 
lighting. The discourse in this body of literature provides insight into the results and methods of 
previous studies in this field. 
Chapter Three describes the conceptual framework, specific aims, data sources, variables 
construction, and data-analysis plan for this specific study. 
Chapter Four presents the results of this study, including descriptive results, impact of 
daylight exposure and window view on dosage of analgesic use, effect of daylight exposure and 
window view on recovery time, influence of daylight exposure and window view on perceived 
pain, impact of daylight exposure and window view on general well-being, as well as results of 
hypothesis testing. 
Chapter Five covers a general discussion of issues related to site selection, reliability and 
validity of this study. This includes an expanded discussion regarding effects of daylight 
exposure, impact of window view, interaction effects of daylight exposure and window view, 
impacts of window view and window view satisfaction rated by independent raters, as well as 
implications from focus-group discussions. 
Chapter Six concludes with implications, research limitations of this study, and suggestions 
for future research. 
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CHAPTER 2 LITERATURE REVIEW 
The built environment impacts both the psychological and physical health of humans, and 
has become the topic of a growing number of studies. I briefly examine the relationship between 
natural settings, daylight exposure, and health in this chapter, which is divided into the following 
sections. The first section addresses the impact of natural settings on health. Section 2.2 compares 
and discusses various measures for rating window views (natural scenes) employed by previous 
studies. Section 2.3 summarizes the findings of previous studies relating to lighting and health. 
Section 2.4 reviews different measures of lighting exposure and findings used in previous studies 
relating to the health effects of lighting. 
2.1 Natural Settings and Health 
Previous studies have proven that natural settings have many positive effects on health. This 
section examines the impact of natural settings on human health. Researchers have tried to 
identify conditions that assist in restoration (Kaplan & Kaplan, 1989). Natural settings are 
particularly helpful for restoration of health and attention. A study conducted by Ulrich (1984) 
discovered that patients in hospital rooms with windows that faced view of nature recovered from 
cholecystectomy surgery significantly faster than those with windows looking onto a brick wall. 
A more recent study for patients in a residential rehabilitation program also corroborated Ulrich’s 
results, claiming that an unobstructed bedroom view of natural surroundings seems to yield 
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greater progress in self-reported physical and mental health, while the degree of improvement 
varied with gender and diagnostic group (Raanaas, Patil, and Hartig, 2012). However, 
Gatersleben and Andrews (2013) found that exposure to natural environments low in prospect 
and high in refuge (dense wooded areas) is not restorative in terms of stress and attention fatigue. 
Other studies have further investigated the impact of natural settings on human health.  
Ulrich, Simons, and Losito et al. (1991) suggested that images of nature are more restorative than 
images of urban settings. Results of another study showed that time spent in nature is more 
restorative than time spent in built settings (Hartig, Mang, & Evans, 1991). A study by Korpela et 
al. (2001) found that students tend to name natural settings as favorite places than built settings. 
Kaplan (2001b) further proved that homes with views of nature from their windows have been 
associated with greater well-being of residents, as opposed to homes with views of other 
buildings or urban scenes. Tsunetsugu, Lee, & Park et al. (2013) examined the effects of 
physiological and psychological on viewing urban and forested landscapes on 48 young male 
residents in four forested areas and four urban areas and concluded that viewing forests has a 
relaxing effect. The results showed that those young male residents lived in forested areas had 
significantly lower diastolic blood pressure, higher parasympathetic nervous activity, lower 
sympathetic nervous activity, lower heart rate, and less negative and more vigorous moods. 
Additionally, studies have also shown that accessible greenspace near children’s homes improved 
9 
 
their ability to handle stressful life experiences and cognitive function (Wells, 2000; Wells & 
Evans, 2003). Similarly, Beil and Hanes (2013) studied the effect of four urban environments on 
physiological and psychological stress measures and found that subjects displayed greater benefit 
and reduced stress from exposure to natural settings compared to built settings. 
The following paragraphs further explore greenspace and health outcomes, effects of 
window views of nature, effects of art in hospital settings, as well as experimental designs and 
various outcome measures employed in previous research. 
2.1.1 Greenspace and health outcomes 
Many prior studies have demonstrated the positive relationship between greenspace and 
human health. By analyzing secondary data, including morbidity data derived from Dutch 
electronic medical records and environmental data derived from the Dutch National Land Cover 
Classification database (LGN4), Mass et al. (2009) found that in a population of 345,143 people, 
the annual prevalence rate of 15 out of 24 disease clusters was lower among those in living 
environments with more greenspace within a 1 km radius. The relation was strongest for mental 
disorders such as anxiety disorder and depression. In terms of different age groups and 
socioeconomic status, the relation was stronger for children and people of lower socioeconomic 
status. Another study by de Vries et al. (2003) combined Dutch data on self-reported health of 
over 10,000 people with land-use data on the amount of greenspace in their living environment. 
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After controlling for socioeconomic and demographic characteristics as well as degree of 
urbanization, results showed that living in a green environment was positively related to all three 
available health indicators: fewer symptoms experienced in the last 14 days; better perceived 
general health; and higher scores on the Dutch version of the General Health Questionnaire. Two 
recent studies have also proven that greenspace has a positive impact on human health: one 
concluded that visual proximity of green space is vital for people’s overall well-being (Van 
Herzele and de Vries, 2012) while the other concluded that quantity and quality of streetscape 
greenery and green areas are strongly related to self-reported health (van Dillen, de Vries, 
Groenewegen, and Spreeuwenberg, 2012). In addition, research conducted by Dr. Takano in 
Shanghai and Tokyo presented a positive relationship between greenspace and health (Takano et 
al., 2002 a, 2002 b). In Shanghai, Takano’s study proved that age-adjusted mortalities were 
inversely related with a larger proportion of parks, gardens and green areas to total land area in 
1995, 1996 and 1997 (Takano et al., 2002 a). In Tokyo, Takano et al. (2002b) surveyed 3,144 
elderly people and followed their survival from 1992 to 1997 to study the impact of walkable 
green spaces on senior citizens’ longevity. Results showed that living in areas with walkable 
greenspaces positively impacted the longevity of urban senior citizens after controlling for 
confounding variables such as age, gender, marital status, baseline functional status, as well as 
socioeconomic status. 
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2.1.2 Effects of window views of nature 
The positive effects on wellbeing or human behavior of having a window view of nature 
have been established in different settings, including workplaces, dormitories and homes. Kaplan 
(1993) conducted a study using self-report questionnaires to explore the impact of workplace 
window views on the well-being of the workforce. She found that workers with window views of 
nature felt less frustrated, found their jobs more challenging, expressed greater enthusiasm for 
work, and reported higher satisfaction with life as well as overall health. Tennessen and Cimprich 
(1995) surveyed 72 undergraduate students to study the effects of views of nature on attention, 
concluding that natural views were associated with better performance on directed attention. 
Another study by Kaplan (2001b) also proved that having natural elements or settings viewable 
from the window contributes significantly to residents’ satisfaction with their neighborhood and 
with diverse aspects of their sense of well-being. A recent study investigated whether access to a 
green outdoor environment at work is related to employees’ perceived levels of stress and 
attitudes toward the workspace, coming to the conclusion that workplace outdoor environments 
can be an asset for employees’ well-being and stress levels (Lottrup, Grahn, and Stigsdotter, 
2013). 
2.1.3 Effects of art (landscape paintings) on healing 
Art displayed in hospital settings, especially landscape paintings, may be beneficial for 
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patients’ healing. Some studies have directly or indirectly proven such benefits. Diette et al. 
(2003) placed nature scene murals (a mountain stream in a spring meadow) at the bedside, and 
patients were provided a tape of nature sounds to listen to before, during, and after flexible 
bronchoscopy procedures. The researchers found that this distraction therapy using nature sights 
and sounds significantly reduces patients’ pain. 
A study carried out by Zuckerman et al. (1993) showed that most people like nature 
paintings that are complex, tension-free, and representational. Another study conducted by Ulrich 
et al. (1991) further proved that recovery from stress was faster and more complete when subjects 
were exposed to images of natural settings rather than images of various urban environments. 
Although these experiments were carried out with students in universities and were not tried on 
actual patients, the results imply that art (landscape paintings) has positive effects on healing.  
2.1.4 Objective outcome measures adopted in previous research 
Regarding outcome measures for exposure to nature/images of nature, some studies used 
participants’ self-reports while others adopted objective outcome measures, such as, 
electrocardiograms (EKG), pulse transit time (PTT), spontaneous skin conductance response (SCR), 
frontalis muscle tension (EMG), as well as blood pressure (Ulrich et al., 1991; Parsons et al., 1998; Hartig 
et al., 2003). 
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2.2 Rating of Natural Scenes 
Table 2.1 presents different measures of natural scenes adopted by previous studies on 
health effects of viewing natural scenes and their findings. To study the impact of natural settings 
on health, it is vital to measure natural views systematically. Some prior studies employed 
Likert-type scales to rate natural scenes numerically, while others measured natural scenes 
categorically (e.g., panoramic view, partially blocked view, and blocked view in Raanaas, Patil 
and Hartig (2012)). 
Many studies have adopted numeric rating of natural scenes and some of these adopted a 
five-point Likert-type scale (Kaplan, 2001b; Kuo, 2001; Kuo & Sullivan, 2001a; Kuo & Sullivan, 
2001b; Kuo et al., 1998; Taylor et al., 2002; Wells, 2000). Leather et al. (1998) used the 
percentage of window views with rural elements (trees, vegetation, plants, and foliage) as a 
measure of natural scenery. Stigsdotter (2004) applied a four-level workplace greenery index. 
Other previous studies rated views of nature scenes categorically (Diette et al., 2003; Laumann et 
al., 2001; Tennessen & Cimprich, 1995; Ulrich, 1979; Ulrich, 1984). 
There are advantages to rating natural scenes numerically, for example, adopting a 
five-point Likert Scale. First of all, participants find it easier to rate views of natural scenes 
numerically. Secondly, numerical ratings are easier to incorporate into multivariate statistical 
analysis for examining the impact of natural settings on health later on. Nonetheless, rating 
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natural scenes numerically also has weaknesses. Numeric rating of natural scenes is less specific 
than categorical classification of natural scenes. Therefore, for research addressing the impact of 
natural scenes on health, researchers should select proper measures and rate natural scenes with 
care. To more comprehensively understand various measures for rating natural scenes in existing 
literature, the articles reviewed below were not limited to window view rating. 
Table 2.1 Various Measures of Natural Scenes Adopted in Previous Studies 
Author(s) Measures of Natural Scenes Research Findings 
Beil & Hanes 
(2013) 
The settings were designated as Very 
Natural; Mostly Natural; Mostly Built and 
Very Built. 
Subjects showed greater 
benefit and reduced stress from 
exposure to natural settings 
relative to built settings 
Diette et al. 
(2003) 
Nature scene (mountain stream in a spring 
meadow, plus nature sound) vs. 
Without any scene or sound. 
For those patients undergoing 
flexible bronchoscopy, positive 
distraction with nature scenes 
and sounds significantly 
reduces their perceived pain. 
Gatersleben & 
Andrews (2013) 
Settings were divided as low prospect-high 
refuge, medium prospect-refuge, high 
prospect-low refuge 
Exposure to natural 
environments low in prospect 
and high in refuge (dense 
wooded areas) is not 
restorative 
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Table 2.1 (cont.) 
Author(s) Measures of Natural Scenes Research Findings 
Kaplan (2001b) Participants were asked to rate the 
photographs in terms of similarity to the 
view from their apartment using a 5-point 
scale (not at all like my view to very much 
like my view). They were then asked to 
consider each scene to indicate how much 
they would like such a view. The 
preference ratings also used a 5-point scale 
(not at all to like it very much). 
Having natural elements or 
settings in the view from the 
window contributes 
substantially to residents’ 
satisfaction with their 
neighborhood and with diverse 
aspects of their sense of 
well-being. 
Kuo (2001) Amount of green vegetation in 
neighborhood common spaces was rated 
by 22 independent raters (greenness rating 
from 0 (not at all green) to 4 (very green)). 
Green space may enhance 
residents’ effectiveness by 
reducing mental fatigue. 
Residents living in buildings 
with greener surroundings 
reported they were more likely 
to be able to deal with the 
major issues of their lives. 
Such residents felt more 
hopeful and less helpless about 
the issues facing them. 
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Table 2.1 (cont.) 
Author(s) Measures of Natural Scenes Research Findings 
Kuo and 
Sullivan 
(2001a) 
Five independent raters were asked to rate 
the level of vegetation in each space by 
using a 5-point scale (0 = no trees or grass, 
4 = a space completely covered with tree 
canopy). 
Residents living in greener 
surroundings were reported 
less aggressive behavior, and 
fewer crimes than those living 
in areas without greenery. 
Kuo and 
Sullivan 
(2001b) 
Ratings of the nearby nature for each 
building were rated by 22 independent 
raters using a 5-point scale from 0 to 4 (0 = 
not at all green, 1 = a little green, 2 = 
somewhat green, 3 = quite green, and 4 = 
very green). 
Residents in buildings with 
nearby nature were found to 
have lower levels of mental 
fatigue and reported less 
aggression and violence. 
Kuo et al. 
(1998) 
Amount of green vegetation in 
neighborhood common spaces was rated 
by 22 independent raters (greenness rating 
from 0 (not at all green) to 4 (very green)). 
Participants responded on a 5-point 
Likert-type scale (0 none, 1 some, 2 half, 3 
most, 4 all) for levels of vegetation 
associated with their individual apartment 
(How much of the view is of nature—trees, 
plants, water?). 
Levels of vegetation in 
common spaces predict both 
use of common spaces and 
neighborhood social ties. 
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Table 2.1 (cont.) 
Author(s) Measures of Natural Scenes Research Findings 
Laumann et al. 
(2001) 
Natural scenes: forest with lakes and 
creeks; a botanical park with various plant 
species and an artificial creek; sea area in 
an island with coast-line and a grassy field; 
mountain with snow and ice. 
Urban scenes: a major pedestrian street, the 
bus and train stations, and a busy rush-hour 
street. 
Environments with nature 
elements generally scored 
higher than city environments 
in measures of restoration. 
Leather et al. 
(1998) 
Respondents were asked to make self- 
assessments for the percentage of the view 
from window with rural elements (trees, 
vegetation, plants, and foliage) 
A view of natural elements was 
found to buffer the negative 
impact of job stress on 
intention to quit and have a 
positive marginal effect on 
general well-being. 
Lottrup, Grahn, 
& Stigsdotter 
(2013). 
Workplace greenery index from “1. no 
view of and no physical access to” ,”2. 
view of and no physical access to”, “3. 
physical access to” a green outdoor 
environment dominated by greenery 
workplace outdoor 
environment is an asset for 
employees’ well-being and 
may decrease their level of 
stress 
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Table 2.1 (cont.) 
Author(s) Measures of Natural Scenes Research Findings 
Raanaas, Patil 
and Hartig 
(2012) 
Three view categories were created: 
panoramic view, partially blocked view, 
and blocked view 
Nature views led to 
improvement in both 
pulmonary and coronary 
patients. 
Stigsdotter 
(2004) 
Workplace greenery index: four levels 
from ”having no view of a garden and no 
chance to go out during breaks" to "having 
a view of a green garden and chances of a 
break in a green garden more than once a 
week”. 
Access to a garden at work 
may have a positive impact 
both on stress and on “comfort, 
pleasure and well-being”. 
Taylor et al. 
(2002) 
Participants were asked to rate the views 
from their apartment windows. “How 
much of the view from your window is of 
nature (trees, plants, water)?” and “How 
much of your view from your window is 
man-made (buildings, street, pavement)?” 
(reverse-scored)—rated on a five-point 
Likert-type scale, from 0 not at all to 4 
very much. 
For boys, view showed no 
relationship to performance on 
any measure. For girls, view 
from apartments accounted for 
20% of the variance in scores 
on the combined self-discipline 
index.  
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Table 2.1 (cont.) 
Author(s) Measures of Natural Scenes Research Findings 
Tennessen and 
Cimprich 
(1995) 
Views from window were classified into 4 
categories: all natural; mostly natural; 
mostly built; all built. 
Natural views were associated 
with better performance on 
directed attention. 
Tsunetsugu, Lee 
& Park et al., 
(2013) 
Participants visited two experimental sites: 
a forested and an urban site. 
Viewing of forests has relaxing 
effects 
Ulrich (1979) Nature scenes: green vegetation including 
cultivated fields; 
Urban scenes: commercial landscapes and 
industrial areas. 
Nature scenes are associated 
with improved well-being and 
reduced anxiety. 
Ulrich (1984) Natural scene (trees) vs. Brick building 
wall. 
Patients assigned to rooms with 
windows looking out on a 
natural scene had shorter 
postoperative hospital stays, 
received fewer negative 
evaluative comments in nurses' 
notes, and took fewer potent 
analgesics. 
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Table 2.1 (cont.) 
Author(s) Measures of Natural Scenes Research Findings 
van Dillen, de 
Vries, and 
Groenewegen, 
et al., (2012) 
80 Dutch urban neighbourhoods were 
selected, varying in the amount of nearby 
green area per dwelling, as determined by 
Geographic Information System analysis. 
The quality of green areas, as well as the 
quantity and quality of streetscape 
greenery, was assessed by observers using 
an audit tool 
Quantity and quality of 
streetscape greenery and green 
areas are strongly related to 
self-reported health. 
van Herzele and 
de Vries (2012) 
The view from the living room—green or 
not green 
Visual proximity of green 
space is vital for people’s 
overall well-being 
Wells (2000) 10 items naturalness scale to measure 
amount of nature in window view 
(different rooms in the house) from 1=a 
great deal to 5=not at all); and yard 
material. 
Children whose homes 
improved the most in terms of 
greenness tended to have the 
highest levels of cognitive 
functioning. 
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2.3 Daylight Exposure and Health 
Inadequate daylight exposure or lighting has been found to have many negative effects on 
mental and physical health. This section examines the impact of lighting or daylight exposure 
from four different perspectives. First, I review the impact of lighting on the psychological health 
of psychiatric patients. Second, the impact of lighting on physical health of healthy people is 
discussed. Third, I examine the impact of lighting on the general well-being of healthy workers. 
Fourth, I review studies on the relationship between lighting and patient outcomes. Finally, the 
relationship between lighting and medical errors is discussed. 
2.3.1 Impact of Lighting on Psychological Health 
Inadequate lighting is proven to have an impact on psychological health. Clinically, light 
can be used in treating some psychological diseases. The association between light and 
psychological conditions such as depression, Seasonal Affective Disorder (SAD), bipolar 
depression, behavior of elderly with Alzheimer’s, as well as other behavioral and sleep 
disturbances are discussed as follows. 
Results of several studies suggest that both natural and artificial bright light is significantly 
beneficial in improving some mental health conditions such as depression, agitation, disturbed 
sleep and circadian rest-activity rhythm, and people with seasonal affective disorder (SAD). 
Many well-designed studies support that bright light is effective for reducing depression among 
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patients with bipolar disorder or SAD. Further, some studies show that for reducing depression, 
exposure to morning light is more effective than exposure to evening light (Beauchemin & Hays, 
1996; Benedetti, Colombo, Barbini, Campori, & Smeraldi, 2001; Lewy et al., 1998; Lovell, 
Ancoli-Israel, & Gevirtz, 1995; Terman, Terman, Lo, & Cooper, 2001; Van Someren, Kessler, 
Mirmiran, & Swaab, 1997; Wallace-Guy et al., 2002; Wirz-Justice, 2011).  
A study by Beauchemin and Hays (1996) found that hospital rooms receiving more daylight 
exposure may accelerate recovery from severe and refractory depression. For patient with bipolar 
depression, morning sunlight may effectively reduce their length of stays in hospital (Benedetti, 
Colombo, and Barbini et al., 2001). An experimental study regarding treatment of SAD by Lewy 
et al. (1998) showed that morning light was twice as effective as evening light on treating patients 
with winter depression. Moreover, for elderly patients with dementia, exposure to bright morning 
light could reduce their agitation. When elderly patients with dementia were treated by 2,500 lux 
for two hours in the morning for two 10-day periods, their agitation decreased (Lovell et al., 
1995). Evidence showed that early-morning administration of light for SAD patients potentiates 
its antidepressant effect (Terman et al., 2001). There is also robust evidence that bright light 
exposure improves sleep and circadian rhythms. Van Someren et al. (1997) studied the impact of 
bright light exposure on sleep and circadian rhythms of dementia patients who had intact vision 
and concluded that as the daytime environmental illumination level was increased, the stability of 
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the rest-activity rhythm improved during increased illumination periods. 
These studies further indicate the possibility that mental disorders, such as depression, could 
be deteriorated by architectural designs that block or severely reduce natural daylight in patients’ 
rooms. Using light as an intervention to reduce depression in clinically depressed patients is a 
relatively cost-effective approach that has been proved to consistently yield positive outcomes. 
2.3.2 Impact of Lighting on Physical Health 
Light affects human bodies in three ways. First, it affects metabolism, endocrine and 
hormone systems through humans’ vision. Second, interaction between light and human skin 
produces vitamin D in photosynthesis. Third, light impacts the production of three important 
hormones that affect our internal clock and mood states: cortisol, serotonin, and melatonin. 
Scientists discovered that light interacts with skin to produce Vitamin D through 
photosynthesis. Additionally, light affects human metabolism, endocrine and hormone systems. 
Therefore, inadequate exposure to daylight may lead to some serious diseases. Studies have 
shown that lighting affects numerous aspects of human health, such as: blood pressure, premature 
babies (preventing hyperbilirubinemia in premature babies), cancers (breast cancer, colon cancer, 
colorectal cancer, and prostate cancer), human circadian rhythms, myocardial infarction, type 1 
diabetes, heart disease, and osteoporosis (Boubekri, 2008). Research by Bauer, Wagner, Burch, 
Bayakly, & Vena (2013) suggest that exposure to artificial light late at night is positively related 
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to cases of breast cancer. Dewan et al., (2011) looked at various forms of light therapy for 
correcting circadian rhythm and concluded that lighting is effective.  
2.3.3 Impact of Lighting on General Well-being 
Increased light exposure has been proven to positively affect feelings of vitality among 
healthy people (Leppämäki, Partonen, & Lönnqvist, 2002; Partonen, Leppämäki, Hurme, & 
Lönnqvist, 1998; Partonen & Lönnqvist, 2000). Greater sunlight penetration into an office was 
found to be associated with better general well-being, higher levels of job satisfaction and lower 
employee turnover rates (Leather, Pyrgas, Beale, and Lawrence, 1998). 
Using the SF-36 as an outcome measure, high-correlated color-temperature fluorescent light 
has been shown to be a useful intervention to improve health status and productivity in office 
settings. A prospective controlled intervention study conducted by Mills et al. (2007) investigated 
the impact of high-correlated color-temperature fluorescent light (17000 K) on the health-related 
quality and productivity of 69 workers in a shift-working call center. They found that following 
the three-month intervention period, within-group improvement in the intervention group showed 
substantial and significant increases in vitality and mental health. A recent study looked at how 
different lighting methods (LED vs. fluorescent lights), color temperature, and luminance affect 
visual perceptual, affective and cognitive functions (Hawes, Brunyé, & Mahoney et al., 2012) 
and found that higher color temperatures do have an overall positive impact on individuals, but 
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indicated that LED lights may be better than fluorescent ones. 
Exposure to daylight has been found to be associated with lower stress and higher 
satisfaction at work. At Akdeniz University Hospital in Antalya, Turkey 149 working nurses were 
recruited to study exposure to daylight and other predictors of burnout among nurses (Alimoglua 
& Donmez, 2005). The purpose of this study was to investigate the possible direct or indirect 
effects of daylight exposure on burnout. Nearly all participants (n = 141) had completed the 
Maslach Burnout Inventory (MBI), the Work Related Strain Inventory (WRSI), and the Work 
Satisfaction Questionnaire (WSQ) in addition to filling out a personal data collection form. The 
participants were divided into two groups according to their daylight exposure per work day 
(daylight exposure less than three hours a day versus daylight exposure of at least three hours a 
day). Hours of exposure to daylight was also a question included on the personal data collection 
form. Daylight exposure had indirect effects on burnout via work stress and job satisfaction, but 
the researchers could not find any significant direct effect. Exposure to at least three hours a day 
of daylight was found to reduce stress and lead to higher satisfaction at work. 
2.3.4 Impact of Lighting on Patient Outcomes 
Beauchemin and Hays (1996 & 1998) carried out two studies to examine the impact on 
patient outcomes of exposure to daylight in hospital rooms. Cardiovascular intensive care unit 
patients are admitted to whichever of the beds is empty. Those who stayed in a sunny hospital 
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room were found to have a lower mortality rate than those who stayed in a dark room; for women, 
lengths of stay were shorter if they had been in a sunny room (Beauchemin & Hays, 1998). 
Similarly, another study showed that sunny hospital rooms may expedite recovery from severe 
and refractory depression; hospital stays were 15% shorter for patients hospitalized for 
depression and assigned to sunny rooms, compared with patients who stayed in rooms that lacked 
sunlight (Beauchemin & Hays, 1996). Additionally, morning sunlight was found to be 
significantly effective for reducing length of hospitalization for bipolar depression (Benedetti, 
Colombo, & Barbini et al., 2001). 
A randomized prospective study also showed that the amount of sunlight in a hospital room 
was significantly associated with patients’ psychosocial health, amount of analgesic medication 
used, and pain medication cost (Walch et al., 2005). In this study, the researchers recruited a total 
of 89 patients who have undergone elective cervical and lumbar spinal surgery and randomly 
assigned them into patient rooms either located in the sunny (n=44) or the dim (n=45) side of the 
corridor after discharge from the post anesthesia care unit. Result showed that increased amount 
of sunlight exposure was associated with less perceived stress, pain, and analgesic medication 
intake per hour, as well as 20 percent lower pain medication costs. 
However, a study conducted by Kohn et al. (2013) to determine whether a scenic view 
through a window or natural light through a window affected outcomes or costs for critically ill 
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patients had contradictory findings. By controlling room assignments and controlling for patient 
characteristics, ICU patients did not differ from each other, or from patients without windows, in 
terms of ICU and in-hospital mortality, ICU readmissions, or delirium. They therefore concluded 
that windows or natural views do not improve outcomes or reduce cost of in-hospital care for 
general populations of medical and surgical ICU patients. Results of this study directly contradict 
the Beauchemin and Hays study (1996, 1998), which claimed that ICU patients who stayed in 
sunny hospital rooms were found to have lower mortality rates. Another recent study by Verceles 
et al., (2013) investigated the claim that windows/natural light positively affect clinical outcomes 
in medical intensive care units, decreasing mortality rates and sedative/ analgesic/neuroleptic use. 
Patients were grouped according to which wing of the hospital they were housed in (they differed 
in the amount of light received) and patient outcomes were measured. Lighting was measured via 
light meters. Results showed no significant differences in mortality rates of patients in the ICU, 
or other hospital patients, or differences in sedative/analgesic/neuroleptic use (propofol, 
midazolam, lorazepam, haloperidol). Moreover, there was also no difference in 28-day ICU or 
VFD (ventilator free days). Results of this study contradict the claim that staying in sunny 
hospital rooms lowers mortality rates (Beauchemin & Hays, 1996, 1998), although the 
populations in these two studies were dissimilar. Results of this study also differ from one by 
Walch et al. (2005), which claimed that staying in sunny hospital rooms decreased use of 
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analgesic medication. 
To summarize, research results have shown that both artificial light and natural daylight in 
patient rooms are effective for reducing depression, length of stay, and use of pain medication. 
Optimizing exposure to morning light in patient rooms may be an important consideration in 
hospital layout and design, and can be achieved using an east-facing orientation. 
2.3.5 Lighting and Medical Errors 
Two empirical studies have linked medical errors in prescribing or dispensing medications 
with lighting (Booker & Roseman, 1995; Buchanan, Barker, Gibson, Jiang, & Pearson, 1991). 
One study investigated the relationship between the level of illumination and the 
prescription-dispensing error rate in a high-volume US Army outpatient pharmacy (Buchanan et 
al., 1991). Results showed that illumination levels were negatively associated with pharmacists’ 
prescription-dispensing error rates. This study found that prescription-dispensing errors are 
reduced when work-surface light levels are relatively high. The study evaluated three different 
illumination levels (450 lux, 1,100 lux, 1,500 lux). Prescription-dispensing error rates were 
significantly lower (2.6 percent) at an illumination level of 1,500 lux (highest level), compared to 
an error rate of 3.8 percent at 450 lux. 
Another study collected data on medication errors over five consecutive years, 1985–89, 
from a medical center in Anchorage, Alaska, to verify the relationship between length of daylight 
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and medication errors in the Far North (Booker & Roseman, 1995). Data collected controlled for 
factors such as number of patient admissions, discharges, and deaths. These data showed that 58 
percent of all medication errors occurred during the first quarter of the year. Medication errors 
were 1.95 times more likely in December than September. The results implied that inadequate 
daylight exposure was positively related with medication errors. 
Evidently, lower lighting levels can be expected to increase medication errors. Efforts to 
reduce medication errors in hospitals by improving healthcare systems and processes should 
include assessment of illumination levels in environments where staff perform professional 
activities. Additional research is required to confirm the findings from the studies cited here, as 
well as to identify ways to design better work environments that may reduce or prevent the 
likelihood of such errors. 
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2.4 Lighting Exposure Measures Adopted in Previous Research 
Table 2.2 presents different operational definitions and findings for light exposure adopted 
in previous studies relating to health effects of lighting. To study the impact of light exposure on 
health, it is crucial to understand how researchers define and measure light exposure. Some 
previous research employed self-report scales that ask participants to rate their light exposure; 
some just arbitrarily divided participants into sunny-room and dull-room groups; others measured 
light exposure using special light fixtures; and three studies measured participants’ light exposure 
by using light meters to measure illumination levels. 
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Table 2.2 Various Measures of Lighting Exposure Adopted in Previous Research 
Author(s) 
Operational Definitions of Lighting 
Exposure 
Research Findings 
Alimoglua & 
Donmez (2005) 
Participants responded on a self-report 
3-point scale (0 less than 1 hour, 1 1-3 
hours, 2 3 hours or more) for levels of 
daylight exposure (how many hours are 
you exposed to direct daylight during a 
typical work day?). 
Daylight exposure indirectly 
influnced burnout via work stress 
and job satisfaction. Exposure to 
daylight at least 3 hours a day was 
found to reduce stress and lead to 
higher satisfaction at work. 
Bauer, Wagner, 
& Burch et al., 
(2013) 
LAN (Late at night) mean value (watts 
per cm2 per sterradian) 
A significant odds ratio that there 
was a relationship between LAN  
and breast cancer 
Beauchemin & 
Hays (1996) 
The researchers arbitrarily divided the 
patient rooms into two categories, 
sunny rooms and dull rooms, according 
to their observation. 
Patients in sunny rooms had an 
average stay of 16.9 days 
compared to 19.5 days for those in 
dull rooms, a difference of 2.6 
days (15%): p < 0.05. 
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Table 2.2 (cont.) 
Author(s) 
Operational Definitions of Lighting 
Exposure 
Research Findings 
Beauchemin & 
Hays (1998) 
The researchers arbitrarily divided the 
patient rooms into two categories, 
sunny rooms and dull rooms, according 
to their observation. The researchers 
only measured daylight illumination on 
two days, 26 June 1996 and 21 
November 1996, to show that there 
were significant differences in levels of 
illumination between north-facing and 
south-facing patient rooms. 
Female patients with a first attack 
of myocardial infarction stayed 
significantly shorter in the sunny 
rooms (2.3 days in sunny rooms, 
3.3 days in dull rooms). Mortality 
in both females and males was 
consistently higher in dull rooms 
(39/335 dull, 21/293 sunny). 
Bellia, Pedace 
& Barbato 
(2013) 
This study uses light meters, a Konica 
Minolta T10 luxmeter to measure 
illuminance with an hour interval from 
09:30 to 15:30 for two days. 
The results obtained show that not 
only the intensity but also the 
spectral power distribution of the 
light received by the eyes plays a 
significant role on circadian 
response. 
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Table 2.2 (cont.) 
Author(s) 
Operational Definitions of Lighting 
Exposure 
Research Findings 
Benedetti et al., 
(2001) 
Patients were admitted to wards located 
on either side of a corridor with 
windows’ orientations to the east or 
west. The researchers only measured 
daylight illumination of the east and 
west wards on one bright day in May. 
Bipolar inpatients in the east 
rooms (exposed to direct sunlight 
in the morning) had a mean of 
3.67-day shorter hospital stay than 
patients in the west rooms. 
Dewan & 
Benloucif, et al., 
(2011) 
The subjects were exposed to either 
bright or dim lighting to induce phase 
delays in circadian timing. 
For phototherapy of circadian 
rhythm sleep disorders, a longer 
period of moderate intensity light 
may be more effective. 
Hawes, Brunyé, 
& Mahoney et 
al. (2012) 
The study settings consist of a 
fluorescent and three advanced LED 
lighting systems with varied color 
temperature and luminance. 
Higher color temperatures do have 
an overall positive impact on 
individuals. However, LED lights 
may be better than fluorescent 
lights. 
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Table 2.2 (cont.) 
Author(s) 
Operational Definitions of Lighting 
Exposure 
Research Findings 
Kohn, Harhay, 
and Cooney et 
al., (2013) 
The two classifications for lighting 
exposure are ICU rooms with daylight 
exposure and ICU rooms without 
daylight exposure. 
By controlling room assignments 
and controlling for patient 
characteristics, ICU patients did 
not differ from each other or 
patients without windows in rates 
of ICU, in-hospital mortality, ICU 
readmissions, or delirium. 
Leppämäki, 
Partonen, & 
Lönnqvist 
(2002) 
The 160 eligible participants were 
randomized into two groups: they 
exercised in bright (2500–4000 lx) light 
(group A, n=80), or in normal room 
illumination 400–600 lx (group B, 
n=80).  
Physical exercise in bright light 
had a positive effect on mood and 
health-related quality of life in a 
sample of healthy, working-age 
people 
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Table 2.2 (cont.) 
Author(s) 
Operational Definitions of Lighting 
Exposure 
Research Findings 
Leppämäki, 
Partonen, & 
Piiroinen et al., 
(2003) 
Eighty-seven healthy female nurses 
were exposed to brief periods (4 × 20 
minutes) of bright (5000 lux) light at 
scheduled times during every night 
shift over a 2-week period using 
portable light fixtures. 
Light significantly alleviated the 
subjective distress associated with 
nightshift work, both in the 
summer and winter, regardless of 
the subject’s age. The effect was 
stronger for those who reported 
routine seasonal changes in mood. 
Lewy, Bauer, & 
Cutler et al., 
(1998) 
Patients with seasonal affective 
disorder were exposed to 2,500 lux 
bright light at either 6 to 8 AM or 7 to 9 
PM for a 2-week period. 
Treatment effect of morning light 
on patients with seasonal affective 
disorder is better than that of 
evening light. 
Lovell, Ancoli- 
Israel, & 
Gevirtz (1995) 
Light (2500 lx) was administered on six 
moderately to severely demented and 
mildly depressed elderly for 2 hours in 
the morning for two 10-day periods. 
Results showed that exposure to 
bright light treatment would 
reduce agitated behavior in 
institutionalized elderly subjects. 
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Table 2.2 (cont.) 
Author(s) 
Operational Definitions of Lighting 
Exposure 
Research Findings 
Mills, Tomkins, 
& Schlangen 
(2007) 
Different light fixtures were used in 
intervention and control groups: 46 
workers using fluorescent light with a 
high correlated color temperature 
(17000 K) vs 23 workers in controlled 
group using lights with a correlated 
color temperature of 2900 K. 
High correlated color temperature 
fluorescent lights could provide a 
useful intervention to improve 
wellbeing and productivity in the 
corporate setting. 
Münch, Linhart, 
and Borisuit et. 
al., (2012) 
All subjects underwent two different 
lighting environments during the 
afternoon in a cross-over design: a 
standard office fluorescent poly- 
chromatic white light source and 
daylight which maintained at 
approximately 1000 lx in a vertical 
plane at the subjects’ eye level. 
Even short-term lighting 
conditions during the afternoon 
had an impact on cognitive task 
performance in the evening. 
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Table 2.2 (cont.) 
Author(s) 
Operational Definitions of Lighting 
Exposure 
Research Findings 
Partonen, 
Leppämäki, & 
Hurme at al., 
(1998) 
Different light fixtures were used in 
intervention and control groups. The 
one hundred and twenty eligible 
subjects were randomized into either 
fitness training in bright (2500-4000 
lux) light (group A), fitness training in 
ordinary (400-600 lux) room light 
(group B), or relaxation training (group 
C). 
Based on the results of Seasonal 
Pattern Assessment Questionnaire 
and SF-36 survey, the researchers 
concluded that fitness training in 
bright light resulted in greater 
relief from atypical depressive 
symptoms and more vitality than 
in ordinary room light. 
Partonen & 
Lönnqvist 
(2000) 
Certain light fixtures, six 15-watt 
cool-white (6500 K) fluorescent lamps 
(TLD 15/ 865, Philips), were used to 
create bright light (2500 lux) for the 
experiment. 
According to the results of 
Seasonal Pattern Assessment 
Questionnaire and SF-36 survey, 
administration of bright light is a 
useful in improving vitality and 
mood among those who working 
indoors in winter. 
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Table 2.2 (cont.) 
Author(s) 
Operational Definitions of Lighting 
Exposure 
Research Findings 
Terman, 
Terman, Lo, & 
Cooper (2001) 
For the 42 participants, 21 subjects first 
received morning light and then 
evening light, and 21 received 
treatment in the opposite order. Each 
treatment was a 10 to 14 days of light 
intervention (10,000 lux for a half 
hour). 
Using the sleep midpoint used as a 
reference point for circadian time, 
the researchers repeated the same 
experiment in an expanded sample 
(N = 80) and found that early 
morning light exposure was 
superior to late morning and to 
evening exposure. 
Van Someren, 
Kessler, & 
Mirmiran et al., 
(1997) 
The light intensity at the place where 
the patient was seated mostly during 
the day was measured every day 
between 9:00 and 11:00 AM during the 
assessment weeks by holding a BBC 
Goertz Metrawatt MX 4 lux-meter near 
the eyes in a horizontal direction. 
Results showed that for those 
patients with intact vision, stability 
of the rest-activity rhythm 
increased during increased 
illumination. However, such effect 
was not found the visually 
impaired patients.  
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Table 2.2 (cont.) 
Author(s) 
Operational Definitions of Lighting 
Exposure 
Research Findings 
Verceles, Liu, 
Terrin, et al., 
(2013) 
Light measurements were obtained 
prospectively with an Actitrac 
actigraph/luxmeter (IM Systems, 
Baltimore, Maryland) mounted at 
patient's eye level on the midline of a 
central column behind the patient's bed. 
Despite differing ambient light, 
room orientation was not 
associated with critical care 
outcomes or differences in 
sedative/analgesic/neuroleptic use. 
Walch, Rabin, 
& Day et al., 
(2005) 
Light intensity (lux) was measured 
twice daily in the rooms of all study 
participants at approximately 9:30 AM 
and 3:30 PM. 
Results showed that patients 
exposed to an increased intensity 
of sunlight experienced less 
perceived stress, less pain, took 22 
% less analgesic medication per 
hour, and had 20% less pain 
medication costs. 
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Table 2.2 (cont.) 
Author(s) 
Operational Definitions of Lighting 
Exposure 
Research Findings 
Wallace-Guy,  
Kripke, Jean- 
Louis et al., 
(2002) 
One hundred and fifty-five women 
wore an Actillume monitor on the wrist 
(Ambulatory Monitoring, Inc., Ardsley, 
NY) for 7 days to record illumination 
exposure. 
The overall amount of light 
throughout the 24 hours was 
negatively correlated with sleep 
latency, wake within sleep, and 
depressed mood.  
Wirz-Justice, 
Bader, Frisch,  
et al. (2011) 
Pregnant women were randomly 
assigned to either a bright white 
condition or a dim red condition for 1 
hour a day for 5 weeks. 
Artificial light (bright white light) 
reduces depression in pregnant 
women after 5 weeks compared to 
a control group (dim red light). 
 
 
  
41 
 
CHAPTER 3 METHODOLOGY 
     There are five sections in this chapter. Section 3.1 describes the conceptual framework. 
Section 3.2 outlines aims and hypothesis. Section 3.3 deliberates the variables defined for this 
study. Section 3.4 covers samples, data sources and data collection procedure. The last section 
presents plan of data analysis. 
3.1 Conceptual Framework 
Patient-controlled analgesic (PCA) is a means of pain reliever for the patient to 
self-administer a prescribed amount of analgesics intravenously by using an electronically 
controlled infusion pump, which introduces specific doses into an intravenous line when the user 
activates a button. Opioids are the medication most often administered through PCA. PCA is also 
a common pain control method for patients after surgery or women undergoing Cesarean- 
Section. 
A study conducted by Ulrich (1984) found that patients received cholecystectomy recovered 
faster when their hospital wards have windows with a view of a natural scene and concluded that 
windows in hospital wards with the natural scene had comparatively therapeutic influences and 
speed the recovery of patients. Additionally, a randomized prospective study also showed that the 
amount of sunlight in a hospital room was significantly associated with patients’ psychosocial 
health, lower quantity of analgesic medication used, and less pain medication cost (Walch et al., 
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2005). However, a study conducted by Kohn et al. (2013) to determine whether a scenic view 
through a window or natural light through a window affected outcomes or costs for critically ill 
patients had contradictory findings. 
Daylight serves as a catalyst for the secretion of two hormones from the pineal gland: 
serotonin and melatonin. The level of melatonin determines the energy and activity levels in our 
bodies. Serotonin is an important regulator of some psychiatric control mechanisms, and 
inadequate serotonin levels can lead to such psychiatric disorders as depression, bulimia, and 
social anxiety. Low levels of serotonin (the daylight hormone) together with a low level of 
norepinephrine cause depression. Slow serotonin secretion may also account for the emotion, 
appetite, and sleep disturbances associated with depression.  
A study showed that the activity of “serotonin n-acetyltransferase”, which is a material that 
catalyzes the conversion of serotonin into melatonin, is reduced after exposure to light (Deguchi 
& Axelford, 1972). This research indicates that light (either artificial light or daylight) increases 
the concentration of serotonin. Additionally, serotonin acts as an inhibitor of pain pathways in the 
central nervous system (Guyton & Hall, 2006). Therefore, daylight exposure and window views 
may decrease stress for women who have undergone Cesarean Section and then decrease the use 
of PCA and shorten their lengths of stay in hospital. 
Figure 3.1 presents the conceptual framework of this proposed research, including 
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independent variables, confounding variables and dependent variables, which will be elaborated 
in the following sections. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 3.1 Conceptual Framework 
Independent 
Variables (x) 
1. Maternal Age 
2. Race/Ethnic groups of 
mother 
3. Education of mother 
4. Annual household income 
5. Social support (frequency of 
family/friend visits) 
6. Planned or unplanned 
pregnant 
7. Experience of previous CS 
8. Maternal weight before birth 
(BMI) 
9. Gravidity 
10. Gender of newborn 
11. Gestational age at delivery 
12. Health status of baby 
(Apgar score) 
13. Complications of mother 
 
 (TV, WIFI, or other technology) 
1. Daylight exposure 
2. Window view 
3. Interaction of 
daylight and 
window view 
1. Dosage of PCA use 
(Patient-controlled analgesia)  
2. Recovery time 
(Days of hospital stay after delivery)  
3. Perceived pain (BPI) 
Patient pain experience 
(1)Pain severity 
(2)Interference 
(3)REM 
(4)WAW 
4. General well-being (SF-36) 
  (1)Overall global score 
(2) Physical health 
(3)Physical Functioning (PF) 
(4)Role-Physical (RP) 
(5)Body Pain (BP) 
(6)General Health (GH) 
(7)Mental Health 
(8)Vitality (VT) 
(9)Social Functioning (SF) 
(10)Role-Emotional (RE) 
(11)Mental Health (MH) 
Dependent Variables (y) Confounding Variables (x) 
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3.2 Specific Aims and Hypotheses 
The major objective of this research is to investigate impacts of built environment, 
specifically in terms of daylight exposure and window view, on recovery of women who have 
undergone Cesarean Sections. According to the conceptual framework, the researcher has 
developed three specific aims and fifty-four hypotheses for this study, which are listed below. 
Based on the literature reviewed, since the impact of daylight exposure and window view on 
patients’ recovery is still inconclusive, I then adopted null hypotheses and alternative hypotheses 
to test the effects. 
1. Specific Aim 1: To examine the effect of window view on recovery of women who have 
undergone Cesarean Section. 
(1) Hypothesis 1A: There is no correlation between view through window(s) and dosage of 
PCA use by women who have undergone C-section. 
(2) Hypothesis 1B: There is no correlation between view through window(s) and lengths of 
stay after delivery for women who have undergone C- section. 
(3) Hypothesis 1-C: There is no correlation between view through window(s) and pain 
experienced by women who have undergone C-section. 
(a) Hypothesis 1C-1: There is no correlation between view through window(s) and overall 
pain experience (global BPI scores) by women who have undergone C- section. 
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(b) Hypothesis 1C-2: There is no correlation between view through window(s) and pain 
severity by women who have undergone C-section. 
(c) Hypothesis 1C-3: There is no correlation between view through window(s) and pain 
interference by women who have undergone C-section. 
(d) Hypothesis 1C-4: There is no correlation between view through window(s) and REM 
(pain’s interference with relationship with others, enjoyment of life, and mood) by 
women who have undergone C-section. 
(e) Hypothesis 1C-5: There is no correlation between view through window(s) and WAW 
(pain’s interference with walking, general activity, work, and sleep) by women who 
have undergone C-section. 
(4) Hypothesis 1D: There is no correlation between view through window(s) and general 
well-being of women who have undergone Cesarean Section. 
(a) Hypothesis 1D-1: There is no correlation between view through window(s) and PCS 
(physical component summary) of women who have undergone C-section. 
(b) Hypothesis 1D-2: There is no correlation between view through window(s) and PF 
(physical function) of women who have undergone C-section. 
(c) Hypothesis 1D-3: There is no correlation between view through window(s) and PF 
(physical function) of women who have undergone C-section. 
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(d) Hypothesis 1D-4: There is no correlation between view through window(s) and RP 
(role limitation—physical problems) of women who have undergone C-section. 
(e) Hypothesis 1D-5: There is no correlation between view through window(s) and GH 
(general health) of women who have undergone C-section. 
(f) Hypothesis 1D-6: There is no correlation between view through window(s) and MCS 
(mental component summary) of women who have undergone C-section. 
(g) Hypothesis 1D-7: There is no correlation between view through window(s) and VT 
(vitality) of women who have undergone C-section. 
(h) Hypothesis 1D-8: There is no correlation between view through window(s) and SF 
(social function) of women who have undergone C-section. 
(i) Hypothesis 1D-9: There is no correlation between view through window(s) and RE 
(role limitation—emotional problem) of women who have undergone C-section. 
(j) Hypothesis 1D-10: There is no correlation between view through window(s) and MH 
(mental health) of women who have undergone C-section. 
(k) Hypothesis 1D-11: There is no correlation between view through window(s) and 
global SF-36 score of women who have undergone C-section. 
2. Specific Aim 2: To examine the effect of daylight exposure on recovery of women who have 
undergone Cesarean Section 
47 
 
(1) Hypothesis 2A: There is no correlation between daylight exposure and dosage of PCA use 
by women who have undergone Cesarean Section. 
(2) Hypothesis 2B: There is no correlation between daylight exposure and lengths of stay after 
delivery for women who have undergone Cesarean Section. 
(3) Hypothesis 2C: There is no correlation between daylight exposure and pain experienced 
by women who have undergone Cesarean Section. 
(a) Hypothesis 2C-1: There is no correlation between daylight exposure and overall pain 
experience (global BPI scores) by women who have undergone C- section. 
(b) Hypothesis 2C-2: There is no correlation between daylight exposure and pain severity 
by women who have undergone C-section. 
(c) Hypothesis 2C-3: There is no correlation between daylight exposure and pain 
interference by women who have undergone C-section. 
(d) Hypothesis 2C-4: There is no correlation between daylight exposure and REM (pain’s 
interference with relationship with others, enjoyment of life, and mood) by women 
who have undergone C-section. 
(e) Hypothesis 2C-5: There is no correlation between daylight exposure and WAW (pain’s 
interference with walking, general activity, work, and sleep) by women who have 
undergone C-section. 
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(4) Hypothesis 2D: There is no correlation between daylight exposure and general well- being 
of women who have undergone Cesarean Section. 
(a) Hypothesis 2D-1: There is no correlation between daylight exposure and PCS 
(physical component summary) of women who have undergone C-section. 
(b) Hypothesis 2D-2: There is no correlation between daylight exposure and PF (physical 
function) of women who have undergone C-section. 
(c) Hypothesis 2D-3: There is no correlation between daylight exposure and PF (physical 
function) of women who have undergone C-section. 
(d) Hypothesis 2D-4: There is no correlation between daylight exposure and RP (role 
limitation—physical problems) of women who have undergone C-section. 
(e) Hypothesis 2D-5: There is no correlation between daylight exposure and GH (general 
health) of women who have undergone C-section. 
(f) Hypothesis 2D-6: There is no correlation between daylight exposure and MCS (mental 
component summary) of women who have undergone C-section. 
(g) Hypothesis 2D-7: There is no correlation between daylight exposure and VT (vitality) 
of women who have undergone C-section. 
(h) Hypothesis 2D-8: There is no correlation between daylight exposure and SF (social 
function) of women who have undergone C-section. 
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(i) Hypothesis 2D-9: There is no correlation between daylight exposure and RE (role 
limitation—emotional problem) of women who have undergone C-section. 
(j) Hypothesis 2D-10: There is no correlation between daylight exposure and MH (mental 
health) of women who have undergone C-section. 
(k) Hypothesis 2D-11: There is no correlation between daylight exposure and global 
SF-36 score of women who have undergone C-section. 
3. Specific Aim 3: To examine the interaction effects of daylight exposure with window view on 
recovery of women who have undergone Cesarean Section 
(1) Hypothesis 3A: There is no correlation between the interaction effect of daylight exposure 
with window view and dosage of PCA use by women who have 
undergone Cesarean Section. 
(2) Hypothesis 3B: There is no correlation between the interaction effect of daylight exposure 
with window view and lengths of stay after delivery for women who have 
undergone Cesarean Section. 
(3) Hypothesis 3C: There is no correlation between the interaction effect of daylight exposure 
with window view and pain experienced by women who have undergone 
Cesarean Section. 
(a) Hypothesis 3C-1: There is no correlation between the interaction effect of daylight 
50 
 
exposure with window view and overall pain experience (global BPI scores) by 
women who have undergone C- section. 
(b) Hypothesis 3C-2: There is no correlation between the interaction effect of daylight 
exposure with window view and pain severity by women who have undergone 
C-section. 
(c) Hypothesis 3C-3: There is no correlation between the interaction effect of daylight 
exposure with window view and pain interference by women who have undergone 
C-section. 
(d) Hypothesis 3C-4: There is no correlation between the interaction effect of daylight 
exposure with window view and REM (pain’s interference with relationship with 
others, enjoyment of life, and mood) by women who have undergone C-section. 
(e) Hypothesis 3C-5: There is no correlation between the interaction effect of daylight 
exposure with window view and WAW (pain’s interference with walking, general 
activity, work, and sleep) by women who have undergone C-section. 
 (4) Hypothesis 3D: There is no correlation between the interaction effect of daylight 
exposure with window views and general well-being of women who have 
undergone Cesarean Section. 
(a) Hypothesis 3D-1: There is no correlation between the interaction effect of daylight 
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exposure with window view and PCS (physical component summary) of women who 
have undergone C-section. 
(b) Hypothesis 3D-2: There is no correlation between the interaction effect of daylight 
exposure with window view and PF (physical function) of women who have 
undergone C-section. 
(c) Hypothesis 3D-3: There is no correlation between the interaction effect of daylight 
exposure with window view and PF (physical function) of women who have 
undergone C-section. 
(d) Hypothesis 3D-4: There is no correlation between the interaction effect of daylight 
exposure with window view and RP (role limitation—physical problems) of women 
who have undergone C-section. 
(e) Hypothesis 3D-5: There is no correlation between the interaction effect of daylight 
exposure with window view and GH (general health) of women who have undergone 
C-section. 
(f) Hypothesis 3D-6: There is no correlation between the interaction effect of daylight 
exposure with window view and MCS (mental component summary) of women who 
have undergone C-section. 
(g) Hypothesis 3D-7: There is no correlation between the interaction effect of daylight 
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exposure with window view and VT (vitality) of women who have undergone 
C-section. 
(h) Hypothesis 3D-8: There is no correlation between the interaction effect of daylight 
exposure with window view and SF (social function) of women who have undergone 
C-section. 
(i) Hypothesis 3D-9: There is no correlation between the interaction effect of daylight 
exposure with window view and RE (role limitation—emotional problem) of women 
who have undergone C-section. 
(j) Hypothesis 3D-10: There is no correlation between the interaction effect of daylight 
exposure with window view and MH (mental health) of women who have undergone 
C-section. 
(k) Hypothesis 3D-11: There is no correlation between the interaction effect of daylight 
exposure with window view and global SF-36 score of women who have undergone 
C-section. 
I used a statistical significance level of 0.05 to test the null hypothesis and alternative 
hypotheses. In other words, the alpha (α) is 0.05 in this study. 
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3.3 Variable Definitions 
3.3.1 Independent Variables 
1. View from window 
I used 3 different approaches to measure “view from window” in this study: (1) nature 
settings viewed from windows rated by participants, (2) satisfaction of window views rated by 
participants; and (3) Independent rating for nature settings viewed from windows. The researcher 
also visited each of the 3 sites in person and recorded (photographed) natural scenes viewed from 
windows of each patient room. 
(1) Nature settings viewed from windows rated by participants 
To measure nature settings viewed from windows, I adopted categorical measures of 
natural scenes in this research. Each participant, i.e., woman who has undergone 
Cesarean Section, was asked to rate the view from her window with natural contents 
(e.g., grass, trees, vegetation, plants, foliage, mountains, river, etc.) on a 5-point 
Likert-type scale. Example question is listed below. 
●Please rate approximately the percentage of view from your window with natural 
contents, such as grass, trees, vegetation, plants, foliage, mountains, etc.: 
(1) 0%-20%, (2) 21%-40%, (3) 41%-60%, (4) 61%-80%, (5) 81%-100%. 
(2) Satisfaction of window views rated by participants 
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I asked each participant to rate satisfaction of the view from her window on a 5-point 
Likert-type scale. Example question is listed below. 
● How satisfying is this window view? 
(1) Very dissatisfied, (2) Dissatisfied, (3) Neither satisfied nor dissatisfied, (4) Satisfied, 
(5) Very satisfied. 
(3) Independent rating for nature settings viewed from windows 
The researcher has recruited 5 female student raters from Department of Architecture at 
the Hwa-Hsia University of Technology to rate nature settings viewed from windows. To 
increase the inter-rater reliability, I have implemented a pre-rating training session to 
train the student raters before they start to rate pictures of window views from each ward. 
The training process is listed below. 
(a) Selected 10 mock pictures which include various views with natural contents for the 
purpose of pre-rating training; 
(b) Got them together and describe the criteria of the question and rating process as 
clear as possible; 
(c) Showed the first picture without discussion and then ask raters to rate the view 
independently; 
(d) After everyone finished their first picture rating, I asked them going through the 
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result and discussing the reasons of their ratings; 
(e) Go to the second, third, fourth… picture with the same process; 
2. Daylight Exposure 
Light intensity (lux) was measured twice daily by using light meters (Konica Minolta 
Illuminance Meter 10T) in all the participants’ rooms at approximately 9:30 AM and 3:30 PM 
starting from the afternoon of the first postoperative day and continuing throughout their 
hospitalization. The resulting AM lux measurement and PM lux measurement will then be 
multiplied by the number of AM (sunrise to noon) and PM (noon to sunset) exposure hours 
occurring on each day, respectively. The resulting 2 numbers are then summed to determine the 
cumulative daily sunlight exposure in lux-hours. 
The research nurses measured daylight intensity (lux) at 3 points in all participants’ wards 
twice daily in the morning (between 8:00-10:00 am) and afternoon (between 3:00-4:00 pm) by 
using light meters starting from the first postoperative day and continuing throughout their 
hospitalization. The three measurement points of daylight intensity are the center of the 
windowsill, the point next to the patient’s head, and the footboard of the patient bed, in each ward. 
Please refer to page 6 of “Manual for Interviewers” for the SOP (standard operating procedure) 
for measuring daylight exposure. 
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3.3.2. Dependent Variables 
1. Dosage of PCA (Patient-controlled analgesia) 
The dosage of PCA used for the entire hospitalization period of women who have undergone 
C-sections was obtained from medical records. In terms of PCA, there are two major 
analgesics administered: Morphine and Fentanyl, and two different channels of drug delivery: 
IV infusion and Epidural. Thus, I converted the original dosage of different analgesics to a 
so-called “morphine- equivalent dosage.” By doing so, the total dosage of analgesics that each 
participant received could be comparable. The calculation guidelines are listed below for 
reference. 
(1) In terms of analgesics efficacy
2,3,4
: 
(i) 0.1mg Fentanyl = 10mg Morphine = 75mg Demerol; thus, Fentanyl 1mg = 100mg 
Morphine; Demerol 1mg = 0.1333mg Morphine. 
(ii) Morphine 10 mg = Ketorolac 30 mg; hence, Ketorolac 1 mg = 0.3333 mg Morphine.  
(2) In terms of drug delivery channel, the conversion guidelines are listed below
5
. 
(i) Morphine: 10mg IV = 1mg Epidural; that is to say, the efficacy of Morphine through 
                                                     
2
 Schneider, C., Yale, S.H., Larson, M. (2003), Outpatient Practice Management Tips-Principles of Pain 
Management Clinical Medicine and Research, 1(4): 337-340 
3
 Bandolier (an Oxford journal), Analgesic League Table: relative effectiveness of analgesics in acute pain 
analgesics in acute pain http://www.medicine.ox.ac.uk/bandolier/booth/painpag/Acutrev/Analgesics/Leagtab.html 
(Retrieved: Nov 23, 2014) 
4
 Fishman et al., (Editors) (2009), Bonica's Pain Management (4th Edition), Lippincott Williams & Wilkins, MD: 
Baltimore, pp.1174-1175 (Table 78.1). 
5
 International Anesthesia Research Society (IARS), ABA: Opioid conversion - IV and IT-OpenAnesthesia.org 
http://www.openanesthesia.org/ABA:Opioid_conversion_-_IV_and_IT, (Retrieved: Nov 23, 2014) 
57 
 
Epidural is 10 times of Morphine through IV. 
(ii) Fentanyl: 100mcg IV = 33mcg Epidural, specifically, the efficacy of Fentanyl through 
Epidural is 3 times of Fentanyl through IV. 
(3) In this study, the major pain relievers prescribed in these 3 hospitals belong to Opioid and 
NSAIDs (Non-Steroidal Anti-Inflammatory Drugs). Non-narcotic pain relievers were 
rarely used in these 3 hospitals. 
2. Recovery Time (defined as days of hospital stay after delivery) 
Recovery time is defined as length of stay between delivery and discharge for women who 
have undergone Cesarean Section, which was obtained from their medical record. 
3. Perceived Pain 
I surveyed perceived pain of women who have undergone Cesarean Section on their second 
day after giving birth and on the discharge day by using a well-validated scale: Brief Pain 
Inventory (Short Form) (BPI-SF) (Cleeland, 1985). 
4. General Well-being 
The general well-being of women who have undergone Cesarean Section was measured on 
their second day after giving birth and on the discharge day by using a well-validated scale: 
Short Form-36 (SF-36) (Ware & Sherbourne, 1992). 
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3.3.3. Confounding Variables 
1. Maternal Age (from medical records) 
Maternal age is a continuous variable defined as the age of mothers at delivery, which is 
expressed in years. 
2. Race/Ethnic Groups of Mother (self-reported data) 
“Race/ethnic groups” is a categorical variable, which can be categorized as Taiwanese, 
Taiwanese (Hakka), Aboriginal Taiwanese, new immigrants (from mainland China), new 
immigrants (from Southeast Asia), and other. I have obtained “Race/ethnic groups” from 
participants’ self-administered “Personal Information Survey.” 
3. Education of Mother (self-reported data) 
“Education of mother” is a categorical variable, which can be categorized as high school or 
below, junior college, college, master, or doctorate. Such info was obtained from 
self-administered “Personal Information Survey.” 
4. Annual Household Income (self-reported data) 
“Annual Household Income” is a categorical variable, which was categorized as “less than 
NT$500,000,” “NT$500,001-$1,000,000,” “NT$1,000,001-$2,000,000,” “NT$2,000,001- 
$3,000,000,” and “greater than NT$3,000,000.” 
5. Social support (self-reported data) 
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Social support is defined as frequency of family/friend visits and reported by participants 
through self-administered “Personal Information Survey.” 
6. Planned or unplanned pregnancy (self-reported data) 
“Planned or unplanned pregnancy” is also a binary (yes/no) variable reported by participants 
through self-administered “Personal Information Survey.” 
7. Experience of previous CS (self-reported data) 
“Experience of previous CS” is a binary (yes/no) variable reported by participants through self 
-administered “Personal Information Survey.” 
8. Maternal Weight before Giving Birth (BMI) (medical records) 
“Maternal weight before/after giving birth” is a continuous variable defined as BMI (body 
mass index) of mother before delivery. Such information was retrieved from medical records. 
9. Gravidity (medical records) 
Gravidity is defined as the number of times that a woman has been pregnant. Gravidity is a 
continuous variable which was obtained from medical records. 
10. Gender of newborn infant (medical records) 
“Gender of newborn infant” is a binary variable (male/female), which was obtained from 
medical records. 
11. Gestational Age at Delivery (medical records) 
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Gestational age is the age of a fetus (or newborn infant) at delivery, which was acquired from 
medical records and is expressed in weeks. 
12. Health status of baby (Apgar score) (medical records) 
Apgar score is a scale for measuring health status of the newborn infant. Range of Apgar 
score is from 0 to 10 and was obtained from medical records 
13. Presence of mother’s complications (medical records) 
“Presence of mother’s complications” is a categorical variable (yes/no), which was obtained 
from medical records. 
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3.4 Samples and Data Sources 
3.4.1 Setting 
Healthcare facilities in Taiwan are among the most advanced in the world, and they are 
comparable with those in the US. I carried out this study in Taiwan because of my strong working 
relationships with the Taiwan Ministry of Health and Welfare due to prior research experience in 
Taiwan. Furthermore, research costs are relatively lower in Taiwan when compared with research 
costs in the US. According to the hospital accreditation system in Taiwan, the Taiwanese 
hospitals can be categorized into medical centers, regional hospitals, and district hospitals. In this 
study, hospitals belonging to the levels of medical centers and regional hospitals in Taiwan were 
selected for study, which ensure good quality data for this project. 
The Taipei Medical University is located in Taipei, Taiwan, and is one of the most prominent 
universities in Taiwan. The Taipei Medical University Healthcare System consists of three 
tertiary hospitals with approximately 3,000 beds and is one of the largest intact health care 
systems in Taipei. Obstetrics wards of the three tertiary hospitals in the Taipei Medical University 
Healthcare System—the Taipei Medical University Hospital, Taipei Municipal Wan Fang 
Hospital, and the Ministry of Health and Welfare Shuang-Ho Hospital—were the study setting in 
this research. Women who have undergone Cesarean Section in these three hospitals who used 
PCA for pain relief were recruited in this study. 
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All the three study hospitals have received the National Quality Award from the Taiwanese 
government. Additionally, these three study hospital are all accredited by the Joint Commission 
International (JCI), which means that their quality of care are comparable to US accredited 
hospitals. Moreover, the Ministry of Health and Welfare Shuang-Ho Hospital is a green hospital 
which received green building label from the Taiwan Ministry of the Interior. 
3.4.2 Sample size and recruitment 
This research was partially funded by the University of Illinois Urbana-Champaign Campus 
Research Board in 2010 and the Taiwan Ministry of Science and Technology in 2011. Therefore, 
this study could have budget to offer incentives for recruiting participants and encouraging the 
head nurses and nurses in obstetrics wards to carry out this research. The head nurses of each of 
the three obstetrics ward introduced the study and invited all qualifying women to participate. 
The participation of women who have undergone a Cesarean section was voluntary. Once a 
C-section woman was transferred to the obstetrics ward after delivery and decided to use PCA for 
pain control, the head nurses would introduce the purpose of this study and the incentives offered, 
and then would invite her to participate. To prevent any sort of Hawthorne effect, the head nurses 
would only briefly explain that the purpose of this study was to examine factors in the recovery 
of women who have undergone C-sections. Appropriate informed consent procedures were 
followed. I offered a gift card of NT$200 (around US$7) for each participant who participated in 
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this study and completed the questionnaire. For nurses, an incentive of NT$500 (around US$17) 
was offered for each case completed. To encourage the head nurse to aggressively recruit 
participants and supervise the data collection to ensure the quality of data collected, I also offered 
NT$300 (around US$10) to the head nurses for each participant recruited and questionnaire 
booklet completed. I held 3 interviewer training sections to train the nurses using the light meters 
and to familiar with the questionnaires. After all the nurses have completed their required training, 
the questionnaire survey was launched on May 01, 2012. For the questionnaire booklets (Chinese 
and English), please refer to Appendices A and B. As to the manual of interviewers (Chinese and 
English), please see Appendices C and D. With regard to the specifications of the light meters 
(Konica Minolta Illuminance Meter 10T), please check the Appendix E. The lighter meters used 
in this study, Konica Minolta Illuminance Meter 10T, are widely used in lighting related research 
and is a reliable instrument for measuring daylight exposure. 
With assistance from 19 physicians and 38 registered nurses, the researcher finally recruited 
296 women who have undergone Cesarean Section and use PCA for pain control for this research. 
The entire data collection period was from April 11, 2012 to December 24, 2012. 
Carrying out a prospective study in hospital is a huge task, which is a very time and budget 
consuming job. On average, a nurse in Taiwan needs to care approximate 6 to 8 patients on day 
shift and care around 12 to 16 patients during the night shift. Therefore, it is a very challenging 
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task for organizing nurses to participate an empirical research within hospitals, especially for 
assisting data collection, questionnaire interview, etc. 
3.4.3 Procedures 
Four methods of data collection were used in this study. First, I measured light intensity (lux) 
of each patient room by using light meters (Konica Minolta Illuminance Meter 10T). Second, I 
conducted questionnaire surveys for self-reported data on personal information and for pain 
experienced by of women who have undergone Cesarean Section. Third, I visited each research 
site to collect relevant information, such as distance between bed and window, size and shape of 
windows, wall color in the wards, positive or negative distractions, etc. Fourth, I conducted three 
sections of focus group discussions, one at each of the research sites, to obtain qualitative 
feedback from women who have undergone Cesarean Section and use PCA for pain control 
regarding design of wards and its effects on daylight exposure and window view as well as the 
impacts of daylight exposure and window view on their recovery. 
1. Quantitative data collection-introduction of instruments 
Brief Pain Inventory (BPI) (Cleeland, 1985) and SF-36 (Ware & Sherbourne, 1992) are two 
well-validated survey questionnaires for measuring perceived pain and general well-being of 
participants. Additionally, the researcher developed a questionnaire, Personal Information Survey, 
to survey personal information of participants as well as satisfaction and rating of the nature 
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scenes from their windows. 
(1) Brief Pain Inventory (Short Form) (BPI-SF) 
The Brief Pain Inventory (Short Form) (BPI-SF) was originally derived from BPI and was 
adapted from the Wisconsin Brief Pain Questionnaire. The BPI was developed by the 
University of Wisconsin Pain Research Group. Although originally designed for patients 
with cancer-related pain, the BPI can also be used for other diseases; it can be self- 
administered or used in a clinical interview (Cleeland & Ryan, 1994).  
In terms of different dimensions of BPI-SF questionnaire, it includes items that report the 
“sensory” dimension of pain (intensity or severity) and the “reactive” dimension of pain 
(interference with daily function). The “Pain Severity” subscale includes four items to 
capture the variability of pain over time—pain at its “worst” and “least” in the last 24 
hours or in the last week, “average,” and “now” (current pain). The “Pain Interference” 
subscale consists of seven items that measure how much pain interfered with seven various 
daily activities, including general activity, walking ability, normal work, mood, relations 
with others, enjoyment of life, and sleep. The pain interference scale demonstrates two 
dimensions from patient’s self-ratings—activity and affective dimensions. The first 
dimension contains pain’s interference with walking, general activity, work, and sleep 
(WAW). A second dimension of interference ratings consisted of pain’s interference with 
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relations with others, enjoyment of life, and mood (REM). Figure 3.2 presents the two 
subscales and the relationship among “Pain Interference” subscale and its two 
dimensions—WAW and REM (Figure 3.2).  
According to previous research (Mendoza et al., 2004), internal consistency or reliability 
of BPI-SF, i.e., Cronbach's α coefficients, were 0.85 or higher for the pain severity and 
pain interference subscales; test-retest reliability coefficients ranged from 0.58 to 0.95 
depends on the length of time between test and retest. Thus, the BPI-SF is a highly reliable 
pain measurement scale. The BPI-SF has become the standard for use in clinical and 
research applications (Cleeland, 2009). Therefore, I adopted the BPI-SF as the tool of 
measuring perceived pain in this study.  
To score the BPI pain severity subscale, an interaction of the four pain items (pain at its 
“worst”, “least” , “average,” and “now”) —a mean severity score is recommended by the 
developers of BPI. On the other hand, BPI pain interference subscale is typically scored as 
the mean of the seven interference items. This mean can be used if more than 50%, or four 
of seven, of the total items have been completed on a given administration (Cleeland, 
2009). 
(2) Short Form-36 (SF-36) 
The short Form-36 (SF-36) is a questionnaire to measure health-related quality of life 
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(HRQOL), which refers to the physical and psychosocial domains of health that are 
influenced by a person’s experiences, beliefs, and perceptions of health. The SF-36 survey 
is a well-validated health-status questionnaire that measures an individual’s physical 
functioning; bodily pain; and perception of the ability to perform physical, social, and 
emotional role functions. The SF-36 consists of 36 items, which can be divided into eight 
subscales.
6
 Figure 3.3 shows the relationships of 35 items and the eight subscales as well 
as the two major components (physical component summary and mental component 
summary) of SF-36.  
In terms of analyzing the SF-36 Health Survey, I calculated means and standard deviations 
of each of the eight subscales, PCS (physical component summary), and MCS (mental 
component summary) of the SF 36 pre-test and post-test for each of the study subjects. 
Then I calculated improvements of each SF-36 dimensions (including PCS, MCS, and 
global SF-36 scores) by subtracting pre-test scores from post-test scores. Improvement of 
each of the SF-36 dimensions was therefore applied as the values of dependent variables in 
statistical analysis. 
 
                                                     
6
 Eight multi-item dimensions (subscales) of health: physical functioning (10 items), social functioning (2 
items), role limitations due to physical problems (4 items), role limitations due to emotional problems (3 
items), mental health (5 items), energy/vitality (4 items), pain (2 items), and general health perception (5 
items). 
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(3) Personal Information Survey 
The Personal Information Survey was applied to survey participants’ personal information 
and socio-economic status (age, race/ethnic groups, education, annual household income, 
experience of previous Cesarean Section, planned or unplanned pregnancy and social 
support) as well as their rating for satisfaction and natural contents of views from window. 
2. Qualitative information collection-focus-group discussions 
A qualitative research technique known as focus-group discussion serves as the primary 
method of obtaining feedback from women who have undergone Cesarean Section. A focus 
group is a structured discussion with multiple participants on a certain topic. An impartial 
moderator guides the discussion following a predetermined list of key questions. Data from focus 
groups can help identify and clarify underlying attitudes and beliefs around a given issue (Stern et 
al., 2003). Focus groups increase understanding about experiences from the users’ perspective. It 
is important to note that focus groups are not appropriate for problem-solving, decision- making, 
or reaching a consensus. Data generated from these discussions are not representative or 
generalizable. 
I recruited five participants who have stayed in the wards for at least four days for each of 
the three focus group discussion sessions. The 15 participants were women who have undergone 
Cesarean Section and use PCA for pain control. Although researcher may prefer that focus group 
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participants be as homogeneous as possible, the mixed groups with different background would 
be a benefit. An advantage is that the participants with different backgrounds are able to articulate 
how their experiences differed. The focus group discussions were carried out after the 
participants discharged from the hospitals. 
3.4.4 Milestones of research implementation 
 The important milestones of this research, including approval of IRB from UIUC and TMU, 
as well as periods of questionnaire survey, are listed below. 
1. Date of approval from UIUC IRB: July 12, 2011; 
2. Date of approval from TMU IRB: November 03, 2011; 
3. Questionnaire survey period for Taipei Medical University Hospital: from May 01, 2012 to 
Dec 05, 2012 
4. Questionnaire survey period for Taipei Municipal Wan-Fan Hospital: from June 20, 2012 to 
Dec 24, 2012; 
5. Questionnaire survey period for Ministry of Health and Welfare Shuang-Ho Hospital: from 
April 11, 2012 to June 20, 2012; 
6. Dates of focus group discussions: Jan 09, 11, and 15 of 2013. 
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Figure 3.2 Two subscales of Brief Pain Inventory (BPI) 
Source: The Brief Pain Inventory User Guide 
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Figure 3.3 Eight dimensions (subscales) of SF-36 
Source: SF-36 Health Survey Manual and Interpretation Guide 
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3.5 Plan of Data Analyses 
There are a total of 305 questionnaires collected. In the end, there are 296 valid 
questionnaires, with 9 questionnaires dropped which missing items was over 50% in the SF-36 
survey (according to the SF-36 Survey Guideline) 
3.5.1. Variables construction and data cleaning 
First, I calculated related variables such as daylight exposure, global BPI-SF scores and 
scores of 4 BPI-SF dimensions, global SF-36 scores and scores of 10 SF-36 dimensions, 
morphine equivalent dosages, etc. 
Second, I performed univariate analyses calculating the mean, minimum, maximum, and 
standard deviation of the continuous variables. In terms of categorical variables, frequencies were 
calculated.  
Third, I performed a series of logic checks to see if any data value was unreasonable and 
went back to check the mothers’ charts to correct unrealistic data, such as mothers’ age, mother’s 
BMI, as well as babies’ Apgar score. 
In terms of any missing values, regarding the chart data, I went back to check information 
from the charts and filled in the missing items. For data missing from BPI-SF and the SF-36 
survey, I processed the missing values according to both developers’ guidelines for BPI-SF and 
SF-36 respectively. If there are over 50% of the items missing in a questionnaire, I would drop 
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that case. For those where missing items are not over 50%, I would use an average value of all 
questionnaires for that item, in order to substitute the missing response. 
 During the data analysis phase, with assistance from one of my committee members, I found 
that the morphine equivalent dosages in a hospital were unreasonable and extremely high. I then 
consulted a professor in anesthesiology and discovered that my original formula in calculating 
morphine equivalent dosage was wrong. I therefore recalculated the morphine equivalent dosage 
using the correct method. 
3.5.2. Inferential Statistics 
A. Regressions without adjusting effects of patient rooms (unit of analysis: participant) 
In the initial stage, I ran a series of regressions without adjusting for the effects of patient 
rooms, according the full model as the conceptual framework (Fig 3.1). However, the 
above-mentioned models using participants as the unit of analysis were criticized in that the data 
were not independent and therefore not suitable for regression analysis. After all, the participants 
are likely to share patient rooms with the same view, same staff, and many other similar physical 
characteristics. 
B. Regressions with adjusting effects of patient rooms (unit of analysis: participants) 
After I consulted statisticians, since differences among the “patient rooms” are considered as 
fixed effects rather than random effects, I decided to include the “patient room” as an additional 
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independent variable. In this way, the “patient rooms” could be treated as blocks and used to 
account for the variability among participants. The only limitation of this model is the negative 
impact on statistical power and therefore decreasing significance of certain variables since there 
are 46 different patient rooms. By doing so, the result of statistical testing in this study is 
conservative since some variables should be more significant.  
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CHAPTER 4 RESULTS 
There are seven sections in this chapter. Section 4.1 shows the results of descriptive analysis. 
Section 4.2 indicates the means and standard deviations of the dependent variables. Section 4.3 
illustrates the impact of daylight exposure and window view on dosage of analgesic use. Section 
4.4 shows the results concerning effect of daylight exposure and window view on recovery time. 
Section 4.5 demonstrates the results regarding influence of daylight exposure and window view 
on perceived pain. Section 4.6 presents the results regarding the impact of daylight exposure and 
window view on general well-being. Section 4.7 describes the results of hypothesis testing. 
4.1 Descriptive Results 
 After almost 10 months of efforts, I finally obtained 296 valid questionnaires in January of 
2013. In this section, I analyzed the socioeconomic status and basic information of the 296 
women who have undergone C-Sections.  
In terms of ethnic groups, among the 296 participants, most of them (276 or 93.24%) are 
Taiwanese Han people, 4 (1.35%) are aboriginal Taiwanese, and 16 (5.41%) belongs to so-called 
new immigrants, which refers to those who are recently immigrated from mainland China, 
Vietnam, or Indonesia, etc., and married to Taiwanese (Table 4.1). As to educational levels of the 
participants, most of them have a bachelor degree (116 or 39.19%), 79 (26.69%) of them 
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graduated from junior colleges, 51 (17.23%) of them have graduate degrees (master or doctorate), 
and 50 (16.89%) of them only received high school education or below (Table 4.1). 
Regarding the participants’ annual household income, most of them (45.95%) falls between 
NT$500,000 and $1,000,000 (US$16,667 to $33,333); the second largest group (27.70%) falls 
between NT$1,000,001 and $2,000,000 (US$33,333 to $66,667). The smallest group are those 
annual household income greater than NT$3,000,000 (US$100,000), which accounts for 3.72% 
of the total participants (Table 4.1). 
 
Table 4.1, Socioeconomics Status of Women Who Have Undergone C-Sections (N=296) 
Variables Categories N % 
Race/ethnic groups   
 
  
 
Taiwanese (Han people) 276 93.24% 
 
Aboriginal Taiwanese 4 1.35% 
 
New immigrants (mainland China, 
Vietnam, and Indonesia) 
16 5.41% 
Education 
   
 
Graduate (doctorate or master) 51 17.23% 
 
University 116 39.19% 
 
Junior College 79 26.69% 
 High school and below 50 16.89% 
Annual household income (in NTD)  
  
 
Less than $500,000 44 14.86% 
 
$500,001-$1,000,000 136 45.95% 
 
$1,000,001-$2,000,000 82 27.70% 
 
2,000,001-$3,000,000 23 7.77% 
  Greater than $3,000,000 11 3.72% 
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Table 4.2, Frequency Distribution of Confounding Variables (Categorical) (N=296) 
Variables Categories N % 
Plan of pregnancy Expected 191 64.53% 
 
Unexpected 105 35.47% 
Prior experience of C-section Yes 91 30.74% 
 
No 205 69.26% 
Plan of C-section Planned 129 43.58% 
 
Unplanned 167 56.42% 
Presence of Complications (Mother) No 246 83.11% 
 
Yes 50 16.89% 
Presence of Complications (Infant) No 253 85.47% 
 
Yes 43 14.53% 
Twins No 268 90.54% 
 
Yes 28 9.46% 
Baby gender is male in this birth No 135 45.61% 
 Yes 161 54.39% 
Number of persons visiting you None or 1 18 6.08% 
 
2 to 5 133 44.93% 
 
5 to 8 67 22.64% 
 
8 to 10 32 10.81% 
 
More than 11 46 15.54% 
From Table 4.2, readers may understand more background information related to those 
women who have undergone C-Sections and participated in this study. Around two thirds 
(64.53%) of their pregnancy were planned; most of the participants (69.26%) did not have prior 
experience of C-section; and most of the participants’ C-sections (56.42%) were unplanned. 
As to the outcomes of births, there were 50 mothers (16.89%) and 43 babies (14.53%) had 
some degrees of complications presented; 9.46% (28) of the births were twins; 54.39% (161) of 
the births had at least one male baby. After birth, most of the women who have undergone C- 
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Sections (44.93%) had at least 2 to 5 visitors visiting them during their whole hospital stay (Table 
4.2). 
 
Table 4.3, Distribution of Confounding Variables (Continuous) (N=296) 
    N Mean Std Dev Minimum Maximum 
Age of the mothers 296 34.40 4.58 21 46 
BMI 296 27.24 4.14 17.25 44.86 
Gravidity 296 1.93 1.15 1 10 
Parity 296 1.41 0.59 1 3 
Gestational Age at Delivery (weeks) 296 37.70 2.40 25 42 
Health status of the infant(s) 296 9.41 0.92 0 10 
 
Univariate analyses were performed first to see the frequency distribution, means, medians, 
and quartile distribution of the key numeric independent variables in this study. The major 
purpose of univariate analysis was to identify any extreme values (i.e., outliers) for each key 
variable. When outliers were identified, data for those specific hospitals were reviewed to 
determine if the value was ‘impossible’, reflecting an error in the data, or simply extreme values, 
so that appropriate actions could be taken (e.g., corrections or imputation). 
Average age of the mothers is 34.40 with a standard deviation of 4.58. Eldest participant is 
46 years old while the youngest one is 21. The body mass index (BMI) of the participants ranges 
between 17.25 and 44.86 with a mean of 27.24 and standard deviation of 4.14. For gravidity, the 
range is between 1 and 10 with a mean of 1.93 and standard deviation of 1.15. In terms of parity, 
the range is between 1 and 3 with a mean of 1.41 and standard deviation of 0.59. Averagely, the 
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participants deliver the babies at 37.70 weeks of their pregnancy with a standard deviation of 2.40. 
Apgar scores of the infants ranges between 0 and 10 with a mean of 9.41 and standard deviation 
of 0.92 (Table 4.3). 
 
Table 4.4, Independent Variables—Window View 
Variables Categories N % 
Percentage of window view with natural contents    
 
0%-20% 135 45.61% 
 
21%-40% 92 31.08% 
 
41%-60%  47 15.88% 
 
61%-80% 13 4.39% 
 
81%-100% 9 3.04% 
Satisfaction of the window view from your ward    
 
Very unsatisfied 10 3.38% 
 
Unsatisfied 27 9.12% 
 
Neutral 199 67.23% 
 
Satisfied 54 18.24% 
 
Very satisfied 6 2.03% 
 
For the rating of window view with natural contents by participants, most (135 or 45.61%) 
of them deemed that the percentage of window view with natural contents fall between 0% and 
20%. As to the satisfaction the window view from participants’ ward, most of them (67.23%) 
hold a neutral position on that; 60 (20.27%) of them felt very satisfied or satisfies; 37 (12.5%) 
felt very unsatisfied or unsatisfied (Table 4.4).  
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4.2 Means and Standard Deviations of Dependent Variables 
Table 4.5 shows the distribution, mean and standard deviation of each of the eight SF-36 
dimensions; physical component summary (PCS), mental component summary (MCS), and a 
general SF-36 score for the pre-test of those women have undergone Cesarean Section in this 
study. The general well-being of those women who have undergone Cesarean Section was 
measured on their second day after giving birth as the pre-test and was measured again on the 
discharge day as the post-test by using SF-36. Table 4.6 therefore presents results of the post-test 
for SF-36. 
Compared with the Tables 4.5 (results of SF-36 pre-test), those women who have undergone 
Cesarean Section were improved on every dimension as well as PCS and MCS for the SF-36 
post-test (Table 4.6). However, compared with Taiwan norms for female age 35 to 44 (Lin, 2003), 
for those who have undergone Cesarean Section, their mean scores of physical function (PF), role 
limitation due to physical problems (RP), bodily pain (BP), social function (SF), role limitation 
due to emotional problems (RE) are apparently lower. 
The data described above is reasonable based on the following two reasons. First, since the 
post-test scores of all SF-36 dimensions are higher than those of SF-36 pre-test, this means that 
the functional status of these participants was improved after several days of recovery. Second, 
post-test scores of five SF-36 dimensions were lower than those of Taiwan population of the 
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same gender with similar age. Most of them are related to physical health. This shows that the 
participants were weaker in physical health after surgery compared with the normal Taiwan 
population even on the day of discharge. 
 
 
 
Table 4.5 Distribution of Dependent Variables I—SF36 in Pre-test (N=296) 
    N Mean Std Dev Minimum Maximum 
SF-36 296 454.72 168.85 113.86 902.64 
PCS (physical component summary) 296 41.25 22.04 5.95 96.90 
MCS (mental component summary) 296 51.99 18.30 8.57 92.5 
Physical function (PF) 296 40.62 35.20 0 100 
Role limitation due to physical 
problems (RP) 
296 
17.20 34.79 0 100 
Bodily pain (BP) 296 34.25 23.99 0 100 
General health (GH) 296 64.54 16.88 5 100 
Vitality (VT) 296 43.79 19.82 0 100 
Social function (SF) 296 52.87 24.19 0 100 
Role limitation due to emotional 
problems (RE) 
296 
47.05 44.78 0 100 
Mental health (MH) 296 61.17 16.82 0 100 
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Table 4.6 Distribution of Dependent Variables II—SF36 in Post-test (N=296) 
    N Mean Std Dev Minimum Maximum 
SF-36 296 491.69 164.90 66.14 933.71 
PCS (physical component summary) 296 42.50 20.63 7.14 97.62 
MCS (mental component summary) 296 55.82 17.13 10 93.93 
Physical function (PF) 296 40.67 29.77 0 100 
Role limitation due to physical 
problems (RP) 
296 18.37 33.99 0 100 
Bodily pain (BP) 296 50.84 20.56 0 100 
General health (GH) 296 65.29 16.28 5 100 
Vitality (VT) 296 51.31 16.96 5 95 
Social function (SF) 296 57.23 22.83 0 100 
Role limitation due to emotional 
problems (RE) 
296 47.17 44.82 0 100 
Mental health (MH) 296 64.06 15.51 0 100 
 
Table 4.7 Distribution of Dependent Variables III—BPI in Pre-test (N=296) 
Variables   N Mean Std Dev Minimum Maximum 
Patient Pain Experience 296 6.17 1.93 0 10 
Pain Severity 296 5.07 1.88 0 10 
Pain interference 296 6.81 2.29 0 10 
REM (relations with others, enjoyment 
of life, and mood) 
296 6.04 2.60 0 10 
WAW (walking, general activity, and 
work) 
296 7.45 2.23 0 10 
 
Table 4.8 Distribution of Dependent Variables IV—BPI in Post-test (N=296) 
Variables   N Mean Std Dev Minimum Maximum 
Patient Pain Experience 296 4.17 2.02 0 9.09 
Pain Severity 296 3.43 1.84 0 9.25 
Pain interference 296 4.60 2.40 0 10 
REM (relations with others, enjoyment 
of life, and mood) 
296 4.02 2.54 0 10 
WAW (walking, general activity, and 
work) 
296 5.08 2.45 0 10 
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Table 4.9 Distribution of Dependent Variables V—Recovery and Dosage of Analgesic (N=296) 
Variables   N Mean Std Dev Minimum Maximum 
Days of recovery 296 4.28 0.68 1 8 
Dosage of analgesic used 296 58.43 39.38 3.60 197.00 
 
Tables 4.7 and 4.8 present pre-test and post-test scores of each of the five BPI (brief pain 
inventory) dimensions, including mean, standard deviation and range. Results show that all 
dimensions of the participants’ perceived pain were improved after several days of recovery. 
Average days of recovery, defined as length of hospital stay between delivery and discharge, 
for women who have undergone Cesarean Section were 4.28 days with a standard deviation of 
0.68. As to the dosage of analgesic used, the range is between 3.60 and 197 with a mean of 58.43 
and standard deviation of 39.38 (morphine equivalent dosage) (Table 4.9). 
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4.3 Daylight and Window View on Dosage of Analgesic Used 
From Table 4.10, results of regression show that only satisfaction of window view has a 
negative and marginally significant association with analgesic usage (morphine equivalent 
dosage) (p=0.0858). In other words, increasing satisfaction of window view is marginally 
significant associated with less analgesic usage. However, daylight exposure, window view 
(percentage of natural content rated by the participants), satisfaction of window view, and 
interaction effect of daylight exposure with window views have no significant association with 
analgesic usage (morphine equivalent dosage) in the regression analysis. 
 
Table 4.10 Impacts of Daylight Exposure and Window View on Analgesic Usage (Morphine 
Equivalent Dosage)     
Dependent Variable: Analgesic (Morphine Equivalent Dosage) 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept 157.6955 60.3659 2.6100 0.0096 
View (percentage of natural content) by participant -0.1717 16.3794 -0.0100 0.9916 
Satisfaction of window view -7.1299 4.1328 -1.7300 0.0858 
Log (Daylight Exposure) -4.8897 13.0379 -0.3800 0.7080 
Log (Daylight) X Window view 0.2300 5.9052 0.0400 0.9690 
R
2
= 0.2794,  Adjusted R
2
=0.0797 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby.  
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4.4 Daylight and Window View on Recovery Time 
The findings from the regression analysis presented on Table 4.11 show that amount of 
daylight exposure, satisfaction of window view, window view (percentage of natural content 
rated by the participants) and interaction effects of daylight exposure with window views have no 
significant association with recovery time, defined as length of hospital stay between delivery 
and discharge. 
 
Table 4.11 Impacts of Daylight Exposure and Window View on Recovery 
Dependent Variable: Recovery 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept 7.4554 1.0085 7.3900 <.0001 
View (percentage of natural content) by participant 0.0497 0.2736 0.1800 0.8560 
Satisfaction of window view -0.0056 0.0690 -0.0800 0.9358 
Log (Daylight Exposure) 0.0267 0.2178 0.1200 0.9026 
Log (Daylight) X Window view -0.0295 0.0987 -0.3000 0.7655 
R
2
= 0.3320,  Adjusted R
2
=0.1486 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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4.5 Daylight and Window View on Perceived Pain 
This section presents results of regression analysis concerning the impact of daylight and 
window view on improvement of perceived pain, defined as the difference between scores of BPI 
post-test and pre-test. There are five regressions show the effect of daylight and window view on 
improving overall patient pain experience, pain severity, pain interference, pain’s interference 
with relations with others, enjoyment of life, and mood (REM), and pain’s interference with 
walking, general activity, work, and sleep (WAW) respectively (Tables 4.12 to 4.16 ). The results 
were reported below. 
4.5.1 Daylight and window view on improving overall patient pain experience 
From Table 4.12, results of regression show that amount of daylight exposure, satisfaction 
of window view, window view (percentage of natural content rated by the participants) and 
interaction effects of daylight exposure with window views have no significant association with 
difference between scores of BPI post-test and pre-test. 
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Table 4.12 Impacts of Daylight Exposure and Window View on Improving Overall Patient Pain 
Experience (BPI Global Scores) 
Dependent Variable: Overall Patient Pain Experience 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept -2.9315 3.1946 -0.9200 0.3598 
View (percentage of natural content) by participant -0.9382 0.8668 -1.0800 0.2802 
Satisfaction of window view 0.3492 0.2187 1.6000 0.1117 
Log (Daylight Exposure) 1.0325 0.6900 1.5000 0.1359 
Log (Daylight) X Window view 0.3735 0.3125 1.2000 0.2332 
R
2
= 0.2910,  Adjusted R
2
=0.0947 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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4.5.2 Daylight and window view on improving pain severity 
The findings from the regression analysis presented on Table 4.13 show that satisfaction of 
window view has a positive and statistically significant association with difference between 
post-test and pre-test of pain severity scores. In detail, increasing satisfaction of window view is 
significantly associated with larger improvement of patient pain severity. However, window view 
(percentage of natural content rated by the participants), and interaction effect of daylight 
exposure with window views have no significant association with improvement of pain severity 
scores in the regression analysis. 
 
Table 4.13 Impacts of Daylight Exposure and Window View on Pain Severity 
Dependent Variable: Pain Severity 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept -2.2789 2.9528 -0.7700 0.4410 
View (percentage of natural content) by participant -0.7316 0.8012 -0.9100 0.3622 
Satisfaction of window view 0.4704 0.2022 2.3300 0.0208 
Log (Daylight Exposure) 0.4766 0.6377 0.7500 0.4557 
Log (Daylight) X Window view 0.2905 0.2888 1.0100 0.3155 
R
2
= 0.2651,  Adjusted R
2
=0.0610 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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4.5.3 Daylight and window view on improving pain interference 
According to Table 4.14, results of regression demonstrate that window view (percentage of 
natural content rated by the participants), satisfaction of window view, daylight exposure and 
interaction effect of daylight exposure with window views have no significant association with 
difference between post-test and pre-test of pain interference scores in the regression analysis. 
 
Table 4.14 Impacts of Daylight Exposure and Window View on Pain interference 
Dependent Variable: Pain interference 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept -3.3044 3.8092 -0.8700 0.3866 
View (percentage of natural content) by participant -1.0563 1.0336 -1.0200 0.3078 
Satisfaction of window view 0.2800 0.2608 1.0700 0.2842 
Log (Daylight Exposure) 1.3501 0.8227 1.6400 0.1022 
Log (Daylight) X Window view 0.4210 0.3726 1.1300 0.2598 
R
2
= 0.2886,  Adjusted R
2
=0.0912 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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4.5.4 Daylight and window view on improving REM 
Results of regression analysis presented in Table 4.15 indicate that only daylight exposure 
has a positive and marginally significant association with difference between post-test and 
pre-test of REM (pain’s interference with relations with others, enjoyment of life, and mood) 
scores (p=0.0703). That is to say, increasing daylight exposure is marginally significant 
associated with larger improvement of pain’s interference with relations with others, enjoyment 
of life, and mood. However, window view (percentage of natural content rated by the 
participants), satisfaction of window view, and interaction effect of daylight exposure with 
window views have no significant association with difference between post-test and pre-test of 
REM scores in the regression analysis. 
 
Table 4.15 Impacts of Daylight Exposure and Window View on REM 
Dependent Variable: REM 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept -1.6887 3.9822 -0.4200 0.6719 
View (percentage of natural content) by participant -1.4569 1.0805 -1.3500 0.1789 
Satisfaction of window view 0.4367 0.2726 1.6000 0.1106 
Log (Daylight Exposure) 1.5642 0.8601 1.8200 0.0703 
Log (Daylight) X Window view 0.5318 0.3896 1.3700 0.1735 
R
2
= 0.2976,  Adjusted R
2
=0.1032 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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4.5.5 Daylight and window view on improving WAW 
From results of regression analysis showed in Table 4.16, satisfaction of window view, 
window view (percentage of natural content rated by the participants), daylight exposure and 
interaction effect of daylight exposure with window views have no significant association with 
difference between post-test and pre-test of WAW (pain’s interference with walking, general 
activity, work, and sleep) scores. 
 
Table 4.16 Impacts of Daylight Exposure and Window View on WAW 
Dependent Variable: WAW 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept -4.8201 3.9933 -1.2100 0.2286 
View (percentage of natural content) by participant -0.9838 1.0835 -0.9100 0.3648 
Satisfaction of window view 0.2010 0.2734 0.7400 0.4631 
Log (Daylight Exposure) 1.2653 0.8625 1.4700 0.1437 
Log (Daylight) X Window view 0.3997 0.3906 1.0200 0.3073 
R
2
= 0.2798,  Adjusted R
2
=0.0802 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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4.5.6 Summary 
Results of regression analysis presented in Tables 412 to 4.16 show that satisfaction of 
window view has a positive and statistically significant association with improvement of pain 
severity (p=0.021). Amount of daylight exposure has a positive and marginally significant 
association with difference between post-test and pre-test of REM (p=0.07). However, window 
view (percentage of natural content rated by the participants) and interaction effects of daylight 
exposure with window views have no significant association with improvement of any BPI 
dimension score. 
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4.6 Daylight and Window View on General Well-Being 
This section illustrates results of regression analysis regarding the impact of daylight and 
window view on improvement of participants’ general well-being, defined as the difference 
between scores of SF-36 post-test and pre-test on each of the eight subscales. There are eleven 
regressions show the effect of daylight and window view on improvement of participants’ 
physical component summary (PCS), physical functioning (PF), role limitation due to physical 
problems (RP), bodily pain (BP), general health (GH), and mental component summary (MCS), 
vitality (VT), social function (SF), role limitation due to emotional problems (RE), mental health 
(MH), and overall well-being, respectively (Tables 4.17 to 4.27). The results are reported below. 
4.6.1 Daylight and window view on improving PCS (physical component summary) 
According to Table 4.17, results of regression demonstrate that satisfaction of window view, 
window view (percentage of natural content rated by the participants), daylight exposure and 
interaction effects of daylight exposure with window views have no significant association with 
difference between post-test and pre-test scores of Physical Component Summary. 
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Table 4.17 Impacts of Daylight Exposure and Window View on Physical Component Summary 
Dependent Variable: Physical Component Summary (PCS) 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept 47.9000 31.6763 1.5100 0.1319 
View (percentage of natural content) by participant 11.6554 8.5949 1.3600 0.1764 
Satisfaction of window view -0.5145 2.1686 -0.2400 0.8127 
Log (Daylight Exposure) -9.5089 6.8415 -1.3900 0.1659 
Log (Daylight) X Window view 4.4635 3.0987 1.4400 0.1511 
R
2
= 0.2132,  Adjusted R
2
=0.0480 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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4.6.2 Daylight and window view on improving PF (physical function) 
From Table 4.18, results of the regression analysis show that amount of daylight exposure 
and interaction effects of daylight exposure with window views are positive and statistically 
significant with improvement of Physical Functioning (PF) scores. In other words, larger 
percentage of natural content in window view together with more daylight exposure are 
associated with greater improvement of PF. However, window view is positive and marginally 
significant with improvement of PF. 
 
Table 4.18 Impacts of Daylight Exposure and Window View on Physical Functioning (PF) 
Dependent Variable: Physical Functioning (PF) 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept 100.9713 47.5745 2.1200 0.0349 
View (percentage of natural content) by participant 24.2358 12.9087 1.8800 0.0617 
Satisfaction of window view -2.1134 3.2570 -0.6500 0.5171 
Log (Daylight Exposure) 20.4560 10.2752 1.9900 0.0477 
Log (Daylight) X Window view 9.2225 4.6539 1.9800 0.0487 
R
2
= 0.2125,  Adjusted R
2
=0.0564 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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4.6.3 Daylight and window view on improving RP (role limitation—physical problems) 
According to Table 4.19, results of regression show that window view (percentage of natural 
content rated by the participants) and satisfaction with window views, amount of daylight 
exposure and interaction effects of daylight exposure with window views have no significant 
association with difference between post-test and pre-test scores of “Role Limitation due to 
Physical Problems (RP.)” 
 
Table 4.19 Impacts of Daylight Exposure and Window View on Role Limitation due to Physical 
Problems (RP) 
Dependent Variable: Role Limitation due to Physical Problems (RP) 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept -30.1995 61.3499 -0.4900 0.6230 
View (percentage of natural content) by participant 4.6641 16.6464 0.2800 0.7796 
Satisfaction of window view 1.1930 4.2001 0.2800 0.7766 
Log (Daylight Exposure) 3.4519 13.2505 0.2600 0.7947 
Log (Daylight) X Window view 2.6090 6.0014 0.4300 0.6642 
R
2
= 0.2055,  Adjusted R
2
=0.01468 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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4.6.4 Daylight and window view on improving BP (bodily pain) 
From Table 4.20, results of regression analysis indicate that satisfaction of window view, 
window view (percentage natural content rated by the participants), amount of daylight exposure 
and interaction effects of daylighting with window views have no significant association with 
difference between post- and pre-test scores of “Bodily Pain (BP)” in the regression analysis. 
 
Table 4.20 Impacts of Daylight Exposure and Window View on Bodily Pain (BP) 
Dependent Variable: Bodily Pain (BP) 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept 61.0598 38.3058 1.5900 0.1123 
View (percentage of natural content) by participant 6.6158 10.3937 0.6400 0.5251 
Satisfaction of window view -3.3733 2.6225 -1.2900 0.1996 
Log (Daylight Exposure) 0.8671 8.2734 0.1000 0.9166 
Log (Daylight) X Window view 1.4640 3.7472 0.3900 0.6964 
R
2
= 0.2438,  Adjusted R
2
=0.0342 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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4.6.5 Daylight and window view on improving GH (general health) 
The findings from the regression analysis presented on Table 4.21 show that satisfaction of 
window view, window view (percentage of natural content rated by the participants), amount of 
daylight exposure, and interaction effect of daylight exposure with window views have no 
significant association with difference between post-test and pre-test scores of “General Health 
(GH)”. 
 
Table 4.21 Impacts of Daylight Exposure and Window View on General Health (GH) 
Dependent Variable: General Health (GH) 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept -1.0271 22.0381 -0.0500 0.9629 
View (percentage of natural content) by participant 5.8966 5.9797 0.9900 0.3251 
Satisfaction of window view 2.4606 1.5088 1.6300 0.1043 
Log (Daylight Exposure) 4.0831 4.7598 0.8600 0.3919 
Log (Daylight) X Window view -2.3711 2.1558 -1.1000 0.2725 
R
2
= 0.1938,  Adjusted R
2
=0.0296 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
 
  
99 
 
4.6.6 Daylight and window view on improving MCS (mental component summary) 
According to Table 4.22, results of regression demonstrate that satisfaction of window view, 
window view (percentage of natural content rated by the participants), amount of daylight 
exposure and interaction effects of daylight exposure with window views have no significant 
association with difference between post-test and pre-test scores of “Mental Component 
Summary (MCS)” in the regression analysis. 
 
Table 4.22 Impacts of Daylight Exposure and Window View on Mental Component Summary 
(MCS) 
Dependent Variable: Mental Component Summary (MCS) 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept 52.1190 25.2496 2.0600 0.0401 
View (percentage of natural content) by participant -2.4431 6.8511 -0.3600 0.7217 
Satisfaction of window view -0.7134 1.7286 -0.4100 0.6802 
Log (Daylight Exposure) -3.2578 5.4535 -0.6000 0.5508 
Log (Daylight) X Window view 0.8528 2.4700 0.3500 0.7302 
R
2
= 0.2617,  Adjusted R
2
=0.0571 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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4.6.7 Daylight and window view on improving VT (vitality) 
From results of regression analysis showed in Table 4.23, satisfaction of window view, 
window view (percentage of natural content rated by the participants), amount of daylight 
exposure and interaction effects of daylight exposure with window views are not statistically 
significant with improvement of Vitality (VT) scores. 
 
Table 4.23 Impacts of Daylight Exposure and Window View on Vitality (VT) 
Dependent Variable: Vitality (VT) 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept 73.1672 27.6330 2.6500 0.0087 
View (percentage of natural content) by participant 0.1790 7.4978 0.0200 0.9810 
Satisfaction of window view -2.2955 1.8918 -1.2100 0.2262 
Log (Daylight Exposure) -2.9168 5.9682 -0.4900 0.6255 
Log (Daylight) X Window view -0.0595 2.7031 -0.0200 0.9824 
R
2
= 0.2499,  Adjusted R
2
=0.0421 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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4.6.8 Daylight and window view on improving SF (social function) 
The findings from regression analysis presented on Table 4.24 show that amount of daylight 
exposure, satisfaction of window view, window view (percentage of natural content rated by the 
participants) and interaction effect of daylight exposure with window views were found no 
significant association with improvement of SF score. 
 
Table 4.24 Impacts of Daylight Exposure and Window View on Social Function (SF) 
Dependent Variable: Social Function (SF) 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept 61.8149 36.7010 1.6800 0.0935 
View (percentage of natural content) by participant -1.9884 9.9583 -0.2000 0.8419 
Satisfaction of window view -0.5883 2.5126 -0.2300 0.8151 
Log (Daylight Exposure) -1.8418 7.9267 -0.2300 0.8165 
Log (Daylight) X Window view 1.0379 3.5902 0.2900 0.7728 
R
2
= 0.2183,  Adjusted R
2
=0.0173 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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4.6.9 Daylight and window view on improving RE (role limitation—emotional problem) 
Results of regression analysis presented in Table 4.25 indicate that satisfaction of window 
view, window view (percentage of natural content rated by the participants), amount of daylight 
exposure, and interaction effect of daylight exposure with window views have no significant 
association with difference between post-test and pre-test scores of “Role Limitation due to 
Emotional Problems (RE)”. 
 
Table 4.25 Impacts of Daylight Exposure and Window View on Role Limitation due to Emotional 
Problems (RE) 
Dependent Variable: Role Limitation due to Emotional Problems (RE) 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept 14.5942 76.3178 0.1900 0.8485 
View (percentage of natural content) by participant -2.3878 20.7078 -0.1200 0.9083 
Satisfaction of window view 1.2649 5.2248 0.2400 0.8089 
Log (Daylight Exposure) -6.9001 16.4833 -0.4200 0.6759 
Log (Daylight) X Window view 0.6684 7.4656 0.0900 0.9287 
R
2
= 0.2040,  Adjusted R
2
=0.0166 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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4.6.10 Daylight and window view on improving MH (mental health) 
According to Table 4.26, results of regression analysis demonstrate that satisfaction of 
window view, window view (percentage of natural content rated by the participants), amount of 
daylight exposure and interaction effects of daylight exposure with window views have no 
significant association with difference between post-test and pre-test scores of “Mental Health 
(MH).” 
 
Table 4.26 Impacts of Daylight Exposure and Window View on Mental Health (MH) 
Dependent Variable: Mental Health (MH) 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept 53.9169 22.5764 2.3900 0.0177 
View (percentage of natural content) by participant -4.7558 6.1258 -0.7800 0.4383 
Satisfaction of window view -0.6846 1.5456 -0.4400 0.6582 
Log (Daylight Exposure) -1.9115 4.8761 -0.3900 0.6954 
Log (Daylight) X Window view 1.6193 2.2085 0.7300 0.4642 
R
2
= 0.2309,  Adjusted R
2
=0.0178 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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4.6.11 Daylight and window view on improving global SF-36 score 
According to Table 4.27, results of regression demonstrate that satisfaction of window view, 
window view (percentage of natural content rated by the participants), amount of daylight 
exposure and interaction effects of daylight exposure with window views are not statistically 
significant with improvement of global SF-36 scores in the regression analysis. 
Table 4.27 Impacts of Daylight Exposure and Window View on Global SF-36 Score 
Dependent Variable: Dependent Variable: SF-36 Summary Score 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept 334.2979 195.3927 1.7100 0.0884 
View (percentage of natural content) by participant 38.5720 53.0171 0.7300 0.4676 
Satisfaction of window view -4.1366 13.3769 -0.3100 0.7574 
Log (Daylight Exposure) 34.2622 42.2013 0.8100 0.4177 
Log (Daylight) X Window view 14.1905 19.1139 0.7400 0.4586 
R
2
= 0.2412,  Adjusted R
2
=0.0309 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
 
4.6.12 Summary 
Results of regression analysis presented in Tables 4.17 to 4.27 show that “amount of 
daylight exposure” (p=0.048) and “interaction effects of daylight exposure with window views” 
(p=0.049) are all statistically significant with improvement of Physical Functioning (PF). 
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4.7 Hypotheses Testing 
In this section, using results of regression analysis from Tables 4.10 to 4.27, I adopted a 
statistical significance level of 0.05 to test the 54 null hypotheses. Results were presented in 
Tables 4.28 to 4.30. 
4.7.1 Specific Aim 1—examining the effect of window views on recovery 
From Table 4.10, while satisfaction of window view (p=0.086) has marginally significant 
and negative association with analgesic usage (morphine equivalent dosage) in the regression 
analysis, since α=0.05 (<p=0.086), I fail to reject the hypothesis 1A. 
The findings from the regression analysis presented on Table 4.11 show that satisfaction of 
window view (p=0.94) and window view (percentage of natural content rated by the participants) 
(p=0.86) have no significant association with recovery time, defined as length of hospital stay 
between delivery and discharge. Thus, I failed to reject the hypothesis 1B 
However, results of regression show that satisfaction of window view has a positive and 
statistically significant association with improvement of pain severity (p=0.021) (Tables 4.13). 
As a result, hypothesis 1C-2 was rejected. 
Analyses of regression presented in Tables 4.17 to 4.27 have shown that, among all SF-36 
dimension and SF-36 global scores, window view (percentage of natural content rated by the 
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participants) is only marginally statistically significant with the improvement of Physical 
Functioning (PF). Hence, I fail to reject hypotheses 1D-1 to1D-11. 
Table 4.28 Hypothesis Testing—Effect of Window Views 
No Hypothesis Result 
1A 
There is no correlation between view through window(s) and 
dosage of PCA use by women who have undergone Cesarean 
Section. 
Fail to reject 
1B 
There is no correlation between view through window(s) and 
lengths of stay after delivery for women who have undergone 
Cesarean Section. 
Fail to reject 
1C 
There is no correlation between view through window(s) and the following 5 sub- 
dimensions of BPI by women who have undergone Cesarean Section. 
1C-1 overall pain experience (global BPI scores) Fail to reject 
1C-2 pain severity Rejected 
1C-3 pain interference Fail to reject 
1C-4 
REM (pain’s interference with relations with others, enjoyment 
of life, and mood) 
Fail to reject 
1C-5 
WAW (pain’s interference with walking, general activity, work, 
and sleep) 
Fail to reject 
1D 
There is no correlation between view through window(s) and the following 11 sub- 
dimensions of general wellbeing of women who have undergone C- Section. 
1D-1 PCS (physical component summary) Fail to reject 
1D-2 PF (physical function) Fail to reject 
1D-3 RP (role limitation—physical problems) Fail to reject 
1D-4 BP (bodily pain) Fail to reject 
1D-5 GH (general health) Fail to reject 
1D-6 MCS (mental component summary) Fail to reject 
1D-7 VT (vitality) Fail to reject 
1D-8 SF (social function) Fail to reject 
1D-9 RE (role limitation—emotional problem) Fail to reject 
1D-10 MH (mental health) Fail to reject 
1D-11 Global SF-36 score Fail to reject 
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4.7.2 Specific Aim 2—examining the effect of daylight exposure on recovery 
From Table 4.10, results of regression show that amount of daylight exposure (p=0.31) has 
no significant association with analgesic usage (morphine equivalent dosage). Therefore, I fail to 
reject the hypothesis 2A. 
The findings from the regression analysis presented on Table 4.11 show that amount of 
daylight exposure (p=0.90) have no significant association with recovery time, defined as length 
of hospital stay between delivery and discharge. Thus, I failed to reject the hypothesis 2B. 
Results of regression show that amount of daylight exposure has no significant association 
with improvement of BPI (p=0.14), pain severity (p=0.46), pain interference (p=0.102), and 
WAW (p=0.14) (Tables 4.12 to 4.14 and 4.16). As a result, I failed to reject hypotheses 2C-1, 
2C-2, 2C-3 and 2C-5. Although result of regression show that amount of daylight exposure has a 
positive and marginally significant association with improvement of REM (p=0.07), however, it 
was not statistically significant. Hence, I failed to reject hypothesis 2C-4. 
Analysis of regression presented in Tables 4.17 to 4.27 has shown that amount of daylight 
exposure is statistically significant with improvement of only one SF-36 dimensions, Physical 
Functioning (PF) (p=0.048). Thus, hypothesis 2D-2 was rejected. On the other hand, I failed to 
reject hypotheses 2D-1, and 2D-3 to 2D-11. 
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Table 4.29 Hypothesis Testing—Effect of Daylight Exposure 
No Hypothesis Result 
2A 
There is no correlation between daylight exposure and dosage of PCA 
use by women who have undergone Cesarean Section. 
Fail to reject 
2B 
There is no correlation between daylight exposure and recovery time 
(lengths of stay after delivery) for women who have undergone 
Cesarean Section. 
Fail to reject 
2C 
There is no correlation between daylight exposure and 5 sub-dimensions of BPI by 
women who have undergone Cesarean Section. 
2C-1 overall pain experience (global BPI scores) Fail to reject 
2C-2 pain severity Fail to reject 
2C-3 pain interference Fail to reject 
2C-4 
REM (pain’s interference with relations with others, enjoyment of 
life, and mood) 
Fail to reject 
2C-5 
WAW (pain’s interference with walking, general activity, work, and 
sleep) 
Fail to reject 
2D 
There is no correlation between daylight exposure and the following 10 sub- 
dimensions of general wellbeing of women who have undergone Cesarean Section. 
2D-1 PCS (physical component summary) Fail to reject 
2D-2 PF (physical function) Rejected 
2D-3 RP (role limitation—physical problems) Fail to reject 
2D-4 BP (bodily pain) Fail to reject 
2D-5 GH (general health) Fail to reject 
2D-6 MCS (mental component summary) Fail to reject 
2D-7 VT (vitality) Fail to reject 
2D-8 SF (social function) Fail to reject 
2D-9 RE (role limitation—emotional problem) Fail to reject 
2D-10 MH (mental health) Fail to reject 
2D-11 global SF-36 score Fail to reject 
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4.7.3 Specific Aim 3—examining the interaction effect of daylight exposure with window 
views on recovery 
From Table 4.10, results of regression show that interaction effects of daylight exposure 
with window views (p=0.97) have no significant association with analgesic usage (morphine 
equivalent). Therefore, I failed to reject the hypothesis 3A. 
The findings from the regression analysis presented on Table 4.11 show that interaction 
effects of daylight exposure with window views (p=0.77) have no significant association with 
recovery time, defined as length of hospital stay between delivery and discharge. Thus, I failed to 
reject the hypothesis 3B. 
Results of regression show that interaction effects of daylight exposure with window views 
has no significant association with improvement of BPI (p=0.23), pain severity (p=0.32), pain 
interference (p=0.26), REM (p=0.17), and WAW (p=0.31) (Tables 4.12 to 4.16). As a result, I 
failed to reject hypothesis 3C. 
Analysis of regression presented in Tables 4.17 to 4.27 has shown that interaction effects of 
daylight exposure with window views is statistically significant with improvement of one SF-36 
dimension PF (Physical Functioning) (p=0.049). Hence, hypothesis 3D-2 was rejected. On the 
other hand, I failed to reject hypotheses 3D-1, and 3D-3 to 3D-11. 
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Table 4.30 Hypothesis Testing—Interaction Effect of Daylight Exposure with Window Views 
No Hypothesis 
Reject or 
Accept 
3A 
There is no correlation between the interaction effect of daylight 
exposure with window views and dosage of PCA use by women who 
have undergone Cesarean Section. 
Fail to reject 
3B 
There is no correlation between the interaction effect of daylight 
exposure with window views and recovery time (lengths of stay after 
delivery) for women who have undergone Cesarean Section. 
Fail to reject 
3C 
There is no correlation between the interaction effect of daylight exposure with 
window view and the following 5 sub-dimensions of BPI by women who have 
undergone Cesarean Section. 
3C-1 overall pain experience (global BPI scores) Fail to reject 
3C-2 pain severity Fail to reject 
3C-3 pain interference Fail to reject 
3C-4 
REM (pain’s interference with relations with others, enjoyment of 
life, and mood) 
Fail to reject 
3C-5 
WAW (pain’s interference with walking, general activity, work, and 
sleep) 
Fail to reject 
3D 
There is no correlation between the interaction effect of daylight exposure with 
window view and the following 11 sub-dimensions of general well-being of women 
who have undergone Cesarean Section. 
3D-1 PCS (physical component summary) Fail to reject 
3D-2 PF (physical function) Rejected 
3D-3 RP (role limitation—physical problems) Fail to reject 
3D-4 BP (bodily pain) Fail to reject 
3D-5 GH (general health) Fail to reject 
3D-6 MCS (mental component summary) Fail to reject 
3D-7 VT (vitality) Fail to reject 
3D-8 SF (social function) Fail to reject 
3D-9 RE (role limitation—emotional problem) Fail to reject 
3D-10 MH (mental health) Fail to reject 
3D-11 global SF-36 score Fail to reject 
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CHAPTER 5 DISCUSSION 
     There are six sections in this chapter. Section 5.1 includes a general discussion of issues 
related to site selection, reliability and the validity of this study. Section 5.2 discusses the effects 
of daylight exposure. Section 5.3 addresses the impact of window view. Section 5.4 deliberates 
the interaction effects of daylight exposure and window view. Section 5.5 summarizes the 
implications of focus-group discussions. Section 5.6 explores the impact of window view and 
window view satisfaction (by independent raters) on health outcomes as rated. 
5.1 General Discussion 
Prior studies have shown that natural and physical environments have significant impacts on 
human health. However, very few published studies have examined the impact on health of 
natural and physical environments within healthcare facilities. This research explores the effects 
of built environments, specifically daylight exposure and window views, on women’s recovery 
from cesarean section. 
5.1.1 Research Site Selection 
The three hospitals selected as sites for this research are all within a single hospital 
system—the Taipei Medical University Healthcare System. Limiting the samples to a single 
hospital system has the advantage of ensuring a similar internal environment for participants, 
such as organizational culture, patterns of practice, as well as treatment protocols, and therefore is 
112 
 
better for controlling for confounding factors related to internal environments. 
5.1.2 Reliability and Validity of the Study 
I performed Chi-square tests (homogeneity of proportions test) to compare distributions of 
the demographic characteristics (race/ethnic group, education, and annual household income) for 
participants with nationwide data for Taiwan to see if the data from participants was comparable 
with national data. 
Results of the Chi-square tests presented in Tables 5.1 to 5.3 show statistically significant 
differences between the distributions of participants’ data and national data of Taiwan in terms of 
socio-economic factors such as race/ethnic groups, education levels, and annual household 
income. Thus, to some degree, the participants in this study may not be representative of the 
whole female population of Taiwan. The three hospitals are located in two metropolitan areas in 
Taiwan—Taipei City and New Taipei City. Therefore, most participants in this study reside in 
metropolitan areas and that might explain the difference between the distributions of participants’ 
and national data. Although the external validity (sample representativeness) of this study is 
limited in terms of socio-economic factors, since human physiology is similar for all humankind, 
results of this study should still be valuable. 
The major questionnaires adopted for this study, BPI and SF-36, are both well-validated 
instruments. Therefore, the validity and reliability of this research should be acceptable.  
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Table 5.1 Tests of Homogeneity of Proportions for Race/Ethnic Groups
7
 
 Race/ethnic groups 
Participants National Data 
N % N % 
Taiwanese (Han people) 276 93.24% 22,631,394 96.75% 
Aboriginal Taiwanese 4 1.35% 536,509 2.29% 
New immigrants (mainland China, Vietnam, and 
Indonesia) 
16 5.41% 224,133 0.96% 
Total 296 100% 23,392,036 100.00% 
χ2=62.62, P <.0001 (d.f.=2) 
 
Table 5.2 Tests of Homogeneity of Proportions for Education Levels of Women
8 
Education level 
Participants National Data 
N % N % 
Graduate (doctorate or master) 51 17.23% 305,948 3.16% 
University 116 39.19% 3,087,478 31.88% 
Junior College 79 26.69% 2,951,375 30.48% 
High school and below 50 16.89% 3,338,408 34.48% 
Total 296 100% 9,683,209 100% 
χ2=218.33, P <.0001 (d.f.=3) 
 
Table 5.3 Tests of Homogeneity of Proportions for Annual Household Income
9 
Annual household income (in NTD) 
Participants National Data 
N % N % 
Less than $500,000 44 14.86% 1,275,212 15.79% 
$500,001-$1,000,000 136 45.95% 2,587,338 32.03% 
$1,000,001-$2,000,000 82 27.70% 3,279,819 40.61% 
Greater than $2,000,000 34 11.49% 934,954 11.58% 
Total 296 100% 8,077,323 100.00% 
χ2=30.19, P <.0001 (d.f.=3) 
                                                     
7
 Popultion Statistics Monthly Report of June, 2014, 2014, Department of Household Registration, the Ministry of 
Interior, Executive Yuan, Taiwan, Republic of China 
8
 2010 Population and Housing Census in Taiwan Area, 2012, Directorate-General of Budget, Accounting and 
Statistics, Executive Yuan, Taiwan, Republic of China 
9
 Report on the Survey of Family Income and Expenditure in Taiwan Area, 2012, Directorate-General of Budget, 
Accounting and Statistics, Executive Yuan, Taiwan, Republic of China 
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5.2 Impacts of Window View 
Although not statistically significant, results of regression analysis show that satisfaction 
with window views had a negative and marginally significant association with analgesia usage 
(morphine equivalent dosage). That is to say, increasing satisfaction with window views might be 
associated with less use of analgesia. A study conducted by Ulrich (1984) also found that patients 
with a view of trees took fewer moderate and strong doses of analgesic. Future researcher may 
recruit more participants to further confirm the association between window view and analgesia 
usage (morphine equivalent dosage). 
Results also show that satisfaction with window views had a positive and statistically 
significant association with improved pain severity. A study conducted by Kaplan (2001b) also 
showed that having natural elements or a natural setting in the view from the window contributes 
substantially to residents’ satisfaction and impacts their sense of well-being (functioning, at peace, 
and distracted), findings congruent with the results of this research. 
However, in the regression analysis, window views (percentage of natural content rated by 
the participants) and satisfaction with window views had no significant association with recovery 
time, improvement in almost every SF-36 dimension and global SF-36 scores. Such findings 
contradict the results of many previous studies. One possible explanation is that satisfaction may 
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relate to subjective cognition, therefore a higher percentage of natural content is not necessarily 
equal to a higher degree of satisfaction with the view. 
5.3 Impacts of Daylight Exposure 
Results of regressions show that the amount of daylight exposure had a positive and 
statistically significant association with improvement of PF (physical function). Additionally, the 
amount of daylight exposure had a positive and marginally significant association with improved 
REM (interference of pain with relations with others, enjoyment of life, and mood). However, the 
amount of daylight exposure had no significant association with decreased analgesia usage 
(equivalent morphine dosage), recovery time, and improvement of most BPI as well as SF-36 
dimensions. 
A study conducted by Walch, et al. (2005) showed that the amount of sunlight in a hospital 
room was significantly associated with less use of analgesic medication. Results of another study 
by Verceles, et al. (2013) contradict findings of this study in terms of the negative association we 
found between amount of daylight exposure and use of analgesic medication. However, the 
results of the study by Verceles et al. (2013) regarding the impact of sunlight on health were 
consistent with the findings of this study. 
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5.4 Interaction Effects of Daylight Exposure and Window Views 
Regression results show that interaction effects of daylight exposure and window views had 
no significant association with analgesia usage (morphine equivalent dosage), recovery time, and 
improvement of all BPI dimensions, including global BPI scores. 
Analyses of regressions showed that interaction effects of daylight exposure and window 
views were positive and statistically significant with improvement of only one SF-36 
dimension—PF (Physical Functioning). In other words, a larger percentage of natural content in 
the window view combined with greater daylight exposure were associated with greater 
improvement of physical functioning.  
Some studies have reported that light—both sunlight and artificial light—can improve some 
dimensions of wellbeing, such as vitality and mental health (Partonen, et al., 1998; Partonen & 
Lönnqvist, 2000; Mills et al., 2007). However, this study shows that interaction effects of 
daylight exposure and window views can improve physical wellbeing. 
 
 
 
 
 
117 
 
5.5 Implications from Focus Group Discussion 
Three sections of focus group discussion were held on January 09, 11, and 15 of 2013. Each 
session took around 50 to 60 minutes. I invited a total of 15 patients in the three hospitals who 
had undergone C-sections and used PCA for pain control to participate in the three focus group 
sections, with five women per section. The distribution of participants among the three hospitals 
was as follows: five participants from Hospital T, six participants from Hospital W, and four from 
Hospital S. 
A written focus-group moderator's guide structured around the following topics was 
developed and put to use: 
1. What do participants (women who have undergone cesarean sections) think about the impact 
of daylight exposure on their pain relief and recovery? 
2. What do participants (women who have undergone cesarean sections) think about the impact 
of window views on their pain relief and recovery? 
3. What is the most important design element in a patient’s room for pain relief and recovery 
(among women who have undergone cesarean sections)? 
4. In terms of pain relief and recovery, what do participants (women who have undergone 
cesarean sections) think about the appropriateness of various design elements in patient rooms, 
such as window views, artwork, lighting, cable TV, and more. 
118 
 
5. In your opinion, are there any positive or negative distractions in your hospital room? What do 
you think about how they impact pain relief and recovery? 
5.5.1 Summary of focus group discussions 
 The findings of the focus group discussions are summarized below. 
1. Compared with a rainy or cloudy day, a sunny day with sunshine penetrating into the hospital 
room is delightful and therefore helpful for relieving pain. 
2. However, some participants complained that since they stayed in multi-occupancy rooms and 
their beds were not adjacent to the window, once the curtains between the two beds were 
drawn for privacy, sunlight and the view through the window were blocked. 
3. Many participants mentioned that the percentage of natural content on view through windows 
is not very high. However, most thought this was acceptable due to the fact that these hospitals 
are located in metropolitan areas. 
4. One participant complained that the view through her window was blocked by a wall and there 
was even some mechanical equipment right outside her window. She thought that it would be 
better to have some decorations so that the view might look better. 
5. Some participants suggested that if a beautiful natural view is unavailable, a TV channel with 
beautiful scenery, photos or large landscape paintings on the wall could be alternatives. 
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6. Most of the participants complained that direct lighting was uncomfortable when they needed 
to turn on the light. Therefore, indirect lighting is an important design element that merits 
more attention when designing a hospital room. 
7. Participants asserted that distractions in the hospital room that would positively impact pain 
relief and recovery include: artwork, easy listening music, TV with plenty of channel options, 
a DVD player, and landscape paintings on the wall. 
8. Participants suggested distractions of hospital room design that negatively impact pain relief 
and recovery include: walls painted in a cold color (e.g., white, gray, etc.), medical equipment, 
and so forth. 
5.5.2 Implications 
 The implications derived from results of the three focus group sessions are listed below. 
1. Window views and daylight exposure are important elements which may positively impact 
pain relief and recovery among women who have undergone C-section. 
2. Even though the percentage of natural content on view through the window may not be very 
high, there are some acceptable alternatives to make up for this. 
3. Hospital room design in the three study hospitals still has some limitations in terms of 
providing positive distractions beneficial for patients’ pain relief and recovery. 
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4. Hospital administrators and designers should provide positive distractions to supplement 
insufficient daylight and poor window view. 
5. Lighting fixtures that provide indirect and gentle lighting may make up for insufficient 
daylight due to weather or curtains drawn between beds. 
Information from focus group discussions can help identify and clarify underlying attitudes 
and beliefs around a given issue (Stern et al., 2003). Focus groups increase understanding about 
the meaning of experiences and events from the users’ perspective. However, it is important to 
note that focus groups are not appropriate for problem solving, decisionmaking, or reaching a 
consensus. Data generated from these discussions are not representative or generalizable. 
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5.6 Independent Rating of Window Views and Satisfaction 
To verify if “independent” raters’ satisfaction with window views can also predict responses 
from the female patients participating in the study, I asked independent raters to rate the window 
view and their satisfaction with the view, then substituted their responses for those of participants 
as variables in the regression models. The methods and results are presented in Sections 5.6.1 to 
5.6.4. 
5.6.1 Methods 
A. Window views by independent raters 
I asked five female architecture students to rate the percentage of natural content viewed 
through windows for each of the 46 hospital rooms. I started with training the window-view 
raters using the steps listed below. 
1. First of all, I recruited five female student raters; 
2. Then I selected ten mock pictures that included varied views with natural content for pre-rating 
training. 
3. I got them together and described the criteria for the question and rating process as clearly as 
possible. 
4. Then I showed the first picture without comment and asked them to rate the view 
independently of each other. 
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5. After everyone finished rating their first picture, we reviewed their results and discussed the 
reasons for their ratings. 
6. Then we performed the same process for the remaining 9 training mock photos. 
After the training, I asked the five female students to rate the 46 photos of window views 
one after another by answering the following question. 
 
 
 
B. Independent rating of window view satisfaction 
1. First, I recruited 10 non-architecture students in mid-September 2014. 
2. Then I numbered the window view photos from 1 to 46. 
3. I used the Excel random number generator to generate 10 sets of random numbers from 1 to 
46. 
4. After that, I created 10 answer sheets that matched the 10 sets of random numbers, with 
window view photos right beside the numbers. 
5. By doing so, I made sure that the 10 sets of photos were randomized. 
6. I explained to the 10 independent raters, “These views are from hospital windows. You should 
imagine that you are staying in a room with this view for three to four days. Some of the views 
 Please rate approximately the percentage of view from your window with natural contents, 
such as grass, trees, vegetation, plants, foliage, mountains, river, etc.:  
□ (1) 0%-20%; □ (2) 21%-40%; □ (3) 41%-60%; □ (4) 61%-80%; □ (5) 81%-100% 
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may look very similar because they are views from adjacent rooms. However, you should just 
give each image whatever rating feels right at the time.” 
7. Then I asked the 10 independent raters to rate their satisfaction with the 46 window views 
based on the photos by answering the following question: 
 
 
 
 
Following the steps above, I have created two variables—window view and window view 
satisfaction—to be judged by independent raters. Using these two variables, I could verify 
regression results regarding the impact of window view satisfaction (as rated by participants) on 
dependent variables in this study. 
As a result, there were three different combinations of these two variables in the regression 
models: “window view satisfaction assessed by independent raters,” “window view rated by 
independent raters,” as well as “window view and window view satisfaction as rated by 
independent raters.” Results of the analyses are presented in Sections 5.6.2 to 5.6.4. To 
summarize, these results confirm that window view satisfaction may significantly decrease 
analgesic usage, reduce perceived pain and improve some dimensions of wellbeing.  
 How satisfying is this window view? 
□ (1)Very dissatisfied, □ (2) Dissatisfied,   □ (3) Neither satisfied nor dissatisfied,  
□ (4) Satisfied,       □ (5) Very satisfied. 
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5.6.2 Independent ratings of window view satisfaction 
I replaced “window view satisfaction rated by participants” with “window view satisfaction 
rated by independent raters” in the regression model. Significant findings are reported below 
(Tables 5.4 to 5.6). 
Results of the regression show that “window view satisfaction rated by independent raters” 
had a negative and statistically significant association with analgesic usage (equivalent morphine 
dosage). In other words, increasing satisfaction with window views was significantly associated 
with less analgesic usage. 
Although not statistically significant, results of the regressions indicate that “window view 
satisfaction rated by independent raters” had positive and marginally significant association with 
differences between post-test and pre-test of REM (extent to which pain interferes with relations 
with others, enjoyment of life, and mood) and PF (physical functioning) scores. That is to say, 
increased satisfaction with window views might be associated with general improvement in the 
extent to which pain interferes with relations with others, enjoyment of life, and mood, as well as 
physical functioning. However, further research on these topics are needed. 
In the regression analyses, the amount of daylight exposure also showed a positive and 
statistically significant association with differences between post-test and pre-test PF scores. 
Thus increasing daylight exposure may ameliorate physical functioning. 
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Table 5.4 Impacts of Daylight Exposure and Window View on Analgesic Usage (Morphine 
Equivalent Dosage) with Independent Rating of Window View Satisfaction 
Dependent Variable: Analgesic (Morphine Equivalent Dosage) 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept -80.5997 112.4619 -0.7200 0.4743 
View (percentage of natural content) by participant -2.9530 16.3692 -0.1800 0.8570 
Satisfaction of window view by independent raters -84.1538 32.5150 -2.5900 0.0103 
Log (Daylight Exposure) -6.6389 13.0537 -0.5100 0.6115 
Log (Daylight) X Window view 0.5731 5.9269 0.1000 0.9230 
R
2
= 0.2701; Adjusted R
2
=0.0719 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
 
 
Table 5.5 Impacts of Daylight Exposure and Window View on REM with Independent Rating of 
Window View Satisfaction 
Dependent Variable: REM 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept -10.6650 7.4124 -1.4400 0.1516 
View (percentage of natural content) by participant -1.2866 1.0789 -1.1900 0.2343 
Satisfaction of window view by independent raters 3.5829 2.1431 1.6700 0.0959 
Log (Daylight Exposure) 1.4571 0.8604 1.6900 0.0917 
Log (Daylight) X Window view 0.5108 0.3906 1.3100 0.1923 
R
2
= 0.2898; Adjusted R
2
=0.0971 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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Table 5.6 Impacts of Daylight Exposure and Window View on Physical Functioning (PF) with 
Independent Rating of Window View Satisfaction 
Dependent Variable: Physical Functioning (PF) 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept 199.9621 88.1462 2.2700 0.0242 
View (percentage of natural content) by participant 25.0602 12.8300 1.9500 0.0520 
Satisfaction of window view by independent raters -29.5022 25.4849 -1.1600 0.2482 
Log (Daylight Exposure) 20.9745 10.2313 2.0500 0.0415 
Log (Daylight) X Window view 9.3242 4.6454 2.0100 0.0459 
R
2
= 0.2111; Adjusted R
2
=0.0313 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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5.6.3 Independent ratings of window view 
In the second series of regressions, I replaced the variable “window view (% natural content) 
rated by participants” with “window view (% natural content) rated by independent raters” in the 
regression models. Significant findings are reported below (Tables 5.7 to 5.10). 
Results of the regressions indicate that “satisfaction with window view rated by participants” 
had a negative and marginally significant association with analgesic usage (equivalent morphine 
dosage). That is to say, increasing satisfaction with window views might be associated with 
lower analgesic usage. 
Results of the regressions indicated that “window view satisfaction rated by participants” 
had positive and statistically significant associations with differences between post-test and 
pre-test of BPI sores and pain severity scores. That is to say, increasing satisfaction with window 
views is significantly associated with larger improvement in overall patient pain experience and 
pain severity. 
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Table 5.7 Impacts of Daylight Exposure and Window View on Analgesic Usage (Morphine 
Equivalent Dosage) with Independent Rating of Window View 
Dependent Variable: Analgesic (Morphine Equivalent Dosage) 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept 103.2549 67.7463 1.5200 0.1288 
View (% natural content) by independent raters 2.7833 2.5279 1.1000 0.2720 
Satisfaction of window view -7.2983 3.8076 -1.9200 0.0565 
Log (Daylight Exposure) 13.4954 13.9676 0.9700 0.3350 
Log (Daylight) X Window view (I) -0.9340 0.6417 -1.4600 0.1469 
R
2
= 0.2859; Adjusted R
2
=0.0881 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
 
 
 
Table 5.8 Impacts of Daylight Exposure and Window View on Improving Overall Patient Pain 
Experience with Independent Rating of Window View 
Dependent Variable: Overall Patient Pain Experience 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept -4.1546 3.6118 -1.1500 0.2512 
View (% natural content) by independent raters 0.0022 0.1348 0.0200 0.9872 
Satisfaction of window view 0.4059 0.2030 2.0000 0.0467 
Log (Daylight Exposure) -0.6333 0.7447 -0.8500 0.3960 
Log (Daylight) X Window view (I) 0.0168 0.0342 0.4900 0.6247 
R
2
= 0.2871; Adjusted R
2
=0.0898 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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Table 5.9 Impacts of Daylight Exposure and Window View on Pain Severity with Independent 
Rating of Window View 
Dependent Variable: Pain Severity 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept -1.4923 3.3184 -0.4500 0.6533 
View (% natural content) by independent raters -0.0775 0.1238 -0.6300 0.5321 
Satisfaction of window view 0.5343 0.1865 2.8600 0.0046 
Log (Daylight Exposure) -0.8563 0.6842 -1.2500 0.2120 
Log (Daylight) X Window view (I) 0.0488 0.0314 1.5500 0.1219 
R
2
= 0.2697; Adjusted R
2
=0.0669 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
 
 
Table 5.10 Impacts of Daylight Exposure and Window View on REM with Independent Rating of 
Window View 
Dependent Variable: REM 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept -4.7635 4.5063 -1.0600 0.2916 
View (% natural content) by independent raters 0.0624 0.1681 0.3700 0.7111 
Satisfaction of window view 0.4240 0.2533 1.6700 0.0954 
Log (Daylight Exposure) -0.3946 0.9291 -0.4200 0.6714 
Log (Daylight) X Window view (I) -0.0090 0.0427 -0.2100 0.8333 
R
2
= 0.2924; Adjusted R
2
=0.0963 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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5.6.4 Independent ratings of window view and satisfaction 
In the third series of regressions, I adopted “window view (% natural content) rated by 
independent raters” and “window view satisfaction rated by independent raters” to replace the 
two variables of “window view (% natural content) rated by participants” and “window view 
satisfaction rated by participants” in the regression model. The significant findings are presented 
below (Tables 5.11 to 5.14) 
Results of the regression show that “window view satisfaction rated by participants” had 
positive and statistically significant associations with differences between post-test and pre-test 
RP (Role Limitation due to Physical Problems), MCS (Mental Component Summary), RE (Role 
Limitation due to Emotional Problems). That is to say, increasing satisfaction with window views 
is significantly associated with greater improvement in role limitation due to physical problems, 
general mental wellbeing as well as role limitations due to emotional problems. 
However, results of a regression shows that “window view satisfaction rated by participants” 
had positive and marginally significant associations with differences between post-test and 
pre-test global SF-36 score. 
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Table 5.11 Impacts of Daylight Exposure and Window View on Global SF-36 Score with 
Independent Rating of Window View and Satisfaction 
Dependent Variable: SF-36 Summary Score 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept 262.8256 223.0078 1.1800 0.2398 
View (% natural content) by independent raters -6.9940 8.1831 -0.8500 0.3936 
Satisfaction of window view by independent raters 72.8990 37.7851 1.9300 0.0549 
Log (Daylight Exposure) 0.5601 44.6785 0.0100 0.9900 
Log (Daylight) X Window view -0.3753 2.0692 -0.1800 0.8562 
R
2
= 0.2447; Adjusted R
2
=0.0395 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
 
 
Table 5.12 Impacts of Daylight Exposure and Window View on Role Limitation due to Physical 
Problems (RP) with Independent Rating of Window View and Satisfaction 
Dependent Variable: Role Limitation due to Physical Problems (RP) 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept -46.3176 70.0638 -0.6600 0.5092 
View (% natural content) by independent raters -2.2961 2.5709 -0.8900 0.3727 
Satisfaction of window view by independent raters 25.2315 11.8712 2.1300 0.0346 
Log (Daylight Exposure) 7.2570 14.0369 0.5200 0.6057 
Log (Daylight) X Window view -0.1922 0.6501 -0.3000 0.7678 
R
2
= 0.2081; Adjusted R
2
=0.0690 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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Table 5.13 Impacts of Daylight Exposure and Window View on Mental Component Summary 
(MCS) with Independent Rating of Window View and Satisfaction 
Dependent Variable: Mental Component Summary (MCS) 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept 46.3684 28.7585 1.6100 0.1082 
View (% natural content) by independent raters -1.1020 1.0553 -1.0400 0.2975 
Satisfaction of window view by independent raters 12.0781 4.8727 2.4800 0.0139 
Log (Daylight Exposure) -0.7822 5.7616 -0.1400 0.8921 
Log (Daylight) X Window view -0.0433 0.2668 -0.1600 0.8714 
R
2
= 0.2680; Adjusted R
2
=0.0693 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
 
 
Table 5.14 Impacts of Daylight Exposure and Window View on RE (Role Limitation due to 
Emotional Problems) with Independent Rating of Window View and Satisfaction 
Dependent Variable: Role Limitation due to Emotional Problems (RE) 
Variables Coefficient
§
 S.E. t Pr > |t| 
Intercept 22.7945 87.1352 0.2600 0.7939 
View (% natural content) by independent raters -3.0842 3.1974 -0.9600 0.3357 
Satisfaction of window view by independent raters 33.3631 14.7637 2.2600 0.0248 
Log (Daylight Exposure) -12.5244 17.4571 -0.7200 0.4738 
Log (Daylight) X Window view 0.3920 0.8085 0.4800 0.6282 
R
2
= 0.2070; Adjusted R
2
=0.0825 
§ Regression coefficient adjusted for 46 different patient rooms, mother’s characteristics (ethnic groups, education, 
annual household income, frequency of family/friend visits, planned pregnancy, experience of previous CS, age, 
BMI, gravidity, gestational age at delivery, complications), gender of newborn, and health status of the baby. 
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CHAPTER 6 CONCLUSION 
This chapter opens with a brief review of the study’s qualitative and quantitative results, 
followed by their implications and some suggestions for changes in design of hospital patient 
rooms. The chapter concludes with a discussion of limitations and suggestions for future 
research. 
6.1 Review of Major Findings 
I concluded results of quantitative analyses in Section 6.1.1 and qualitative results (focus 
group discussions) in Section 6.1.2. 
6.1.1 Implications of quantitative results 
Results of regression analysis showed that daylight exposure has a positive and marginally 
significant association with difference between post-test and pre-test of REM (pain’s interference 
with relations with others, enjoyment of life, and mood) scores. Therefore, increasing daylight 
exposure is marginally significant associated with larger improvement of pain’s interference with 
relations with others, enjoyment of life, and mood. However, these inferences are to be confirmed 
through further studies. 
The three different combinations of two window view-related variables rated by independent 
raters (“window view satisfaction” and “percentage of natural content in window view”) were 
adopted into a series of regression models. Results of these analyses also show that window view 
134 
 
satisfaction significantly decreases analgesics usage, reduces perceived pain and improves some 
dimensions of wellbeing. 
To maximize patient benefit and well-being, health care architects should design patient 
rooms to receive maximum daylight exposure, create maximum patient satisfaction with visual 
impacts, and expand patients’ window views. 
6.1.2 Implications of qualitative results 
 Implications derived from results of three focus group discussion sections include: 
1. Window view and daylight exposure are important elements that may positively impact 
on pain relief and recovery for women who have undergone C-section surgery. 
2. Even though the percentage of natural content in window views is low, there are always 
some acceptable alternatives to make up for this. 
3. Hospital administrators and designers should provide positive distractions to supplement 
insufficient daylight and window views. 
4. Lighting fixtures that provide indirect and gentle lighting may make up for insufficient 
daylight due to weather or curtains drawn between beds. 
Therefore, health care architects should design patient rooms to maximize daylight exposure 
and compensate with visual distractions and optimal lighting fixtures. 
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6.2 Suggestions for Patient Room Design 
The three hospitals in this study had different window and lighting exposures. In Wan Fang 
Hospital, the OB/GYN ward is located on the 6
th
 floor. Most north-facing rooms have an inboard 
toilet layout that allows patients to have more daylight exposure and window view access. The 
south-facing rooms are all outboard style, which limits window view access and daylight 
exposure. Among the 17 patient rooms, five are private (Figures 6.1, 6.2).  
Shuang-Ho Hospital’s OB/GYN ward also is located on the 6th floor, and all 15 patient 
rooms are inboard layout; only 2 of them are private rooms (Figures 6.3, 6.4). Taipei Medical 
University Hospital’s OB/GYN ward is on the 5th floor. All 18 patient rooms are inboard layout 
and 6 are private (Figures 6.5, 6.6). 
All three hospitals have many multi-occupant patient rooms. These rooms share the problem 
that sunlight and window views can be blocked by curtains between beds. This study’s findings 
support the premise that an ideal patient room should have maximum access to a window view 
and exposure to daylight for both optimal health outcomes as well as increased patient 
satisfaction. The following paragraphs discuss patient room designs that achieve the 
above-mentioned objectives. 
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Figure 6.1 Wan Fang Hospital (Floor Plan of OB/GYN Ward on 6
th
 Floor) 
 
Figure 6.2 Wan Fang Hospital (OB/GYN Ward on the 6
th
 Floor 3D Simulation) 
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Figure 6.3 Shuang-Ho Hospital (Floor Plan of OB/GYN Ward on the 6
th
 Floor) 
 
Figure 6.4 Shuang-Ho Hospital (OB/GYN Ward on the 6
th
 Floor 3D Simulation) 
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Figure 6.5 TMU Hospital (Floor Plan of OB/GYN Ward on the 5
th
 Floor) 
 
Figure 6.6 TMU Hospital (OB/GYN Ward on the 5
th
 Floor 3D Simulation) 
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6.2.1 Single-occupant versus multiple-occupant patient rooms 
Besides having the obvious advantage of more privacy, private patient rooms avoid the 
problems of blocked daylight and views due to curtains drawn between beds.  
There is some research on single- versus multiple-occupancy patient rooms regarding the 
issues of infection control, staff efficiency and patient safety, among other topics (Chaudhury, 
2004; Lorenz & Dreher, 2011; Steinberg et al, 2013). Single-occupancy rooms seem to be the 
trend in U.S. hospital design. The American Institute of Architects (AIA) has recommended that 
private rooms become the industry standard in all new construction of acute-care hospitals.  
However, these papers have not compared single- versus multiple-occupancy patient rooms 
regarding daylight exposure and window views. If research can prove that single-patient rooms 
receive more daylight as well as accessing window views, and that this leads to better patient 
outcomes such as fewer analgesics used or reductions in perceived pain, the AIA’s 
recommendation on single-occupancy rooms could be further supported by evidence.   
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6.2.2 Room configurations’ impact on access to window views and daylight 
Windows are a key supportive design feature in health care settings. The results of this study 
can be used by architects to design buildings which maximize patients’ visual satisfaction, as this 
can improve their outcomes according to such measures of well-being as less analgesics use and 
reductions in perceived pain. Hospitals seek to satisfy the physical and psychological needs of 
inpatients who spend days in bed. Patients appreciate windows not only for ventilation but also as 
gateways connected to the outside world. Although these views may have a therapeutic function, 
it needs to be emphasized that just providing a window is sufficient. Criteria such as window 
orientation, sizes, and shapes are also important for maximizing access to window views.  
Key determinants of daylight received and window view accessed in patient rooms include 
toilet location, window size and shape, and distance from bed to window. Three common types of 
patient room configurations depend on toilet location: these are called inboard, outboard, and 
nested or mid-board toilet rooms (Figures 6.7, 6.8, 6.9).  
A. Inboard toilet layout 
The inboard concept was originally came from hotel room design. Toilets are located near 
the room entry next to the corridor, just like a typical hotel room. This enables the window 
opening to be as large as possible, providing the most view and daylight for patients, family 
members, and visitors (Figures 6.10 through 6.17). This approach also provides the most space in 
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the family zone and offers the most privacy and acoustic separation from corridor noise.  
The downside of the inboard layout is that it limits visibility of the patient from the room 
entry. Based on this deficit, it is not the best layout for high-risk patients who require close 
monitoring. The way to fix this negative is to move the bathroom on the side of the footboard of 
the patient bed to improve the visibility from the corridor, although this increases walking 
distances for nurses and thus slightly decreases the efficiency of medical staff. 
B. Mid-board toilet model 
The mid-board layout places two bathrooms between every two patient rooms (Figure 6.9). 
The amount of daylight exposure and access of window view in such designs is in between those 
of the inboard and outboard models. 
C. Outboard toilet model 
The outboard concept places the toilet room on the exterior wall, which in most 
circumstances minimizes patient window size (Figure 6.8). Figures 6.18 through 6.23 clearly 
illustrate how small and narrow windows decrease daylight exposures and limit access to outside 
nature views. The major advantage of such layouts is maximum visibility from the corridor, 
making this layout especially good for intensive care units. 
There is no doubt that larger windows are better than smaller ones for improving patient 
outcomes. As well as reducing outside views, smaller windows are not good for energy efficiency 
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either, because reduced natural daylight requires more artificial lighting (Figures 6.14 through 
6.19) 
  
Figure 6.7 The Layout of Inboard Style
10
 Figure 6.8 The Layout of Outboard Style
3
 
 
Figure 6.9 The Layout of Mid-board/Nested Style
 3
 
                                                     
10
 Maze, C. (2009). Inboard, Outboard, or Nested. Healthcare Design, 9(3):38–42. 29, Retrieved August 29, 2014; 
from http://www.healthcaredesignmagazine.com/article/inboard-outboard-or-nested 
143 
 
  
Figure 6.10 Inboard-toilet patient room in 
Banner Thunderbird Hospital
11
 
Figure 6.11 Inboard-toilet patient room in 
Huntsman Cancer Hospital
12
 
  
Figure 6.12 Inboard-toilet Patient Room in 
UCSF Benioff Children’s 
Hospital
13
  
Figure 6.13 Inboard-toilet Patient Room in 
UCSF Betty Irene Moore 
Women’s Hospital6 
  
                                                     
11
 Archinect. (n.d.). Banner Thunderbird Entry Addition and Patient Tower. Retrieved August 29, 2014, from 
http://archinect.com/people/project/3362023/banner-thunderbird-entry-addition-and-patient-tower/7928732 
12
 Huntsman Cancer Institute (2004). Huntsman Cancer Hospital, Retrieved August 29, 2014, from 
http://www.hci.utah.edu/internal/beacon/OLD/volume_4/vol4issue1.html 
13
 UCSF Medical Center at Mission Bay (2014). Acute Care Patient Room, Retrieved August 29, 2014, from 
http://missionbayhospitals.ucsf.edu/our-facilities/childrens-hospital/acute-care-patient-room 
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Figure 6.14 Inboard-toilet Patient Room in 
Texas Children Hospital 
West-Houston
14
 
Figure 6.15 Inboard-toilet Patient Room in 
Page Arizona Hospital
15
  
  
Figure 6.16 Inboard-toilet Patient Room in Eau 
Claire Dunlap Cancer Center of 
Mayo Clinic Health System
 16
 
Figure 6.17 Inboard-toilet Patient Room in 
Kaiser Facilities
17
 
 
 
 
 
 
                                                     
14
 Carroll, B. (2014). Making the Case for Millwork in Healthcare, Retrieved August 29, 2014, from 
http://pagethink.com/v/blog-detail/Making-the-Case-for-Millwork-in-Healthcare/6r/ 
15
 Page Arizona Hospital (n.d.). Retrieved August 29, 2014, from 
http://cdn2.hubspot.net/hub/125564/file-16794257-jpeg/images/180-3.jpeg 
16
 Kahler Slater Experience Design. (2014). Physician care team collaboration delivers best practice medicine and a 
holistic patient experience, Retrieved August 29, 2014, from 
http://www.kahlerslater.com/expertise/healthcare/mayo-clinic-health-system 
17
 New York Times. (2009). A Breath of Fresh Air for Health Care, Retrieved August 29, 2014, from 
http://opinionator.blogs.nytimes.com/2009/12/13/a-breath-of-fresh-air-for-health-care/ 
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18
 U.S. Navy photo by Mass Communication Specialist 1st Class Anastasia Puscian (2011). A patient room in the 
newly opened surgical unit for wounded, ill and injured service members at the Naval Medical Center, Retrieved 
August 29, 2014, from 
http://commons.wikimedia.org/wiki/File:US_Navy_110810-N-UB993-024_A_patient_room_in_the_newly_opened_s
urgical_unit_for_wounded,_ill_and_injured_service_members_at_Naval_Medical_Center_Sa.jpg 
19
 Robert A.M. Stern Architects (n.d.). Santa Monica UCLA Medical Center /Orthopedic Hospital Replacement 
Project , Retrieved August 30, 2014, from http://www.ramsa.com/en/projects-search/healthcare/santa-monica.html 
20
 Carolinas HealthCare System (n.d.), Levine Cancer Institute Opens Charlotte’s First Adult Blood and Marrow 
Transplant Unit, Retrieved September 1, 2014, from 
http://www.carolinashealthcare.org/body.cfm?id=14&action=detail&ref=843 
21
 St. Luke's Allentown Hospital Birth Center (n.d.), Retrieved August 29, 2014, from 
http://allentown.slhn.org/About/Our-Facilities/Birthing-Rooms 
  
Figure 6.18 Outboard-toilet Patient Room in 
Naval Medical Center San 
Diego
18
 
Figure 6.19 Outboard-toilet Patient Room in 
UCLA Medical Center
19
 
  
Figure 6.20 Outboard-toilet Patient Room in 
Levine Cancer Institute
20
 
Figure 6.21 Outboard-toilet Patient Room in 
St. Luke's Allentown Hospital
21
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22
 ZGF Architects (2011). Seattle Children's Hospital Celebrates Growth with Site Dedication Ceremony. Retrieved 
September 1, 2014, from 
http://www.healthcaredesignmagazine.com/news-item/seattle-childrens-hospital-celebrates-growth-site-dedication-c
eremony 
23
 Calamaio, C. (2013). Seattle Children's Building Hope , Contract Magzine, Retrieved September 1, 2014, from 
http://www.contractdesign.com/contract/design/features/Seattle-Childrens-B-9795.shtml 
24
 Joseph M. Still Burn Center, Advanced Wound & Burn Clinic, Retrieved August 30, 2014, from 
http://doctors-hospital.net/our-services/burn-care/advanced-wound-burn-clinic.doc 
  
Figure 6.22 Outboard-toilet Patient Room in 
Seattle Children’s Hospital22 
Figure 6.23 Outboard-toilet Patient Room in 
Seattle Children’s Hospital23 
  
Figure 6.24 Small-window Patient Room at 
St. Luke's Allentown Hospital 
Birth Center
14
 
Figure 6.25 Small-window Patient Room at 
Joseph M. Still Burn Center
24
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6.2.3 Views and patient satisfaction 
 Many healthcare facilities are restricted by their surrounding environments and have limited 
access to natural views. The three hospitals included in this study are good examples, as they are 
all located in metropolitan areas with minimum natural content in their window views. However, 
using new imaging technologies and bringing positive distractions into patient rooms can address 
such problems. 
Devices providing natural scenes or images have been developed for use in various 
healthcare settings. These function like a digital cinema, and display images of natural scenes and 
sky conditions. In some examination settings, such as CT or MRI, a simulating skylight displays 
sky events and natural content in hours-long programs. This type of artificial LED edge-lit LCD 
monitors is used in many healthcare settings such as waiting areas, treatment and patient rooms, 
cafeterias, lobbies, and CT, MRI, and radiology units. These illusions of nature are increasingly 
used in long-term care facilities, clinics, and free-standing medical facilities (Figures 6.26 
through 6.30). Hospital curtains with natural landscape images printed on them also are used in 
healthcare settings for privacy and providing positive natural distractions for patients (Figures 
6.31 through 6.32). 
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Figure 6.26 Digital Cinema Virtual Window 
Brings the Dynamic Nature Image, Motion 
and Sound
25
 
Figure 6.27 Large LCD Display System 
Simulating Motion Nature Content in 
Hospital Waiting Area
26
 
  
Figure 6.28 The Nature Virtual Ceilings 
Bring Natural Scenes Inside
25
 
Figure 6.29 The Nature Virtual Motion 
Window brings Nature Sound and 
Images Inside
25 
                                                     
25
 The Sky Factory (n.d.). Retrieved September 2, 2014, from 
http://www.skyfactory.com/products/ 
26
 IC3 (n.d.). Retrieved November 18, 2014, from 
http:www.rodgersbuilders.comwp-contentuploadsLevine_Cancer_MG_899 
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Figure 6.30 The Nature Virtual Motion Ceilings Bring the Nature Sound and Image Inside
25
 
 
 
 
Figure 6.31 Hospital Curtains Feature Landscape Pictures
27
 
                                                     
27
 Hospital privacy cubicle curtains (2014). Scene-view Curtains. Retrieved September 2, 2014, from 
http://sereneview.com/ 
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Figure 6.32 Hospital Customized Curtain Features Natural Landscape Picture
27
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6.3 Research Limitations and Suggestions for Future Research 
6.3.1 Research limitations 
The limitations of this study are listed below for further discussion. 
1. Research budget and research time constraints resulted in 296 valid questionnaire sets included 
in the analysis. To adjust the fixed effects of patient rooms, I included “patient room” as an 
additional independent variable in the regression models. However, since there were only 296 
samples, the power of these inferences may be seriously impacted. 
2. The three hospitals included in this study are located in metropolitan areas (Taipei and New 
Taipei City) and have mostly urban views. Therefore, the percentage of natural content in 
window views is very low, and variation between window views is not very large. 
Consequently, results of the statistical analyses were not significant. 
3. In terms of measuring daylight exposure, although I followed the method adopted in the 
research of Walch et al. (2005), the daylight exposure measured only approximate values, not 
accurate amounts of daylight exposure. 
6.3.2 Suggestions for future research 
To respond to the research limitations listed above, I would offer two suggestions for future 
research. 
1. In terms of research site selection for window view-related studies, a variety of natural views 
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in surroundings is preferable. Larger variations in window views may help researchers to 
estimate the impacts of natural views on dependent variables more accurately. 
2. To solve the problem of accuracy in measuring daylight exposures, I would suggest adopting 
ActiWatch to measure the exact amount of daylight received by each participant if research 
budgets allow. 
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產婦住院期間病房日光照度表(請由護理同仁測量填寫) 
§病室照度測量標準作業程序(請注意保護照度計之白色圓形感應頭，勿摩擦任何物品)： 
每天上午 8:00-09:00 am間及下午 3:00至 4:00 pm間請各測量每位產婦病室日光照度一次，
每位產婦病室之照度請測量三點並記錄於下列之「病室日光照度紀錄表」： 
1. 窗邊：請將照度計放置於窗戶中央測量。如有兩個窗戶，請測量靠近病床之窗戶其照度；
如其中一個放下窗簾，請測量拉起窗簾窗戶之照度。 
2. 床尾：請站在產婦床尾，將照度計放在產婦眼睛高度測量。 
3. 床頭：請於產婦頭部旁，將照度計朝向病室窗戶方向測量。 
日期 測量點 上午照度(Lux) 下午照度(Lux) 協助測量同仁簽名 
術後第一天 
101 年  月  日 
(1)窗邊   
 (2)床尾   
(3)床頭   
術後第二天 
101 年  月  日 
(1)窗邊   
 (2)床尾   
(3)床頭   
術後第三天 
101 年  月  日 
(1)窗邊   
 (2)床尾   
(3)床頭   
術後第四天 
101 年  月  日 
(1)窗邊   
 (2)床尾   
(3)床頭   
術後第五天 
101 年  月  日 
(1)窗邊   
 (2)床尾   
(3)床頭   
術後第六天 
101 年  月  日 
(1)窗邊   
 (2)床尾   
(3)床頭   
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告知同意說明書 
「窗外景觀及日光照射對復原之影響--以剖腹產為例」係由臺北醫學大學郭乃文教授及華夏技術學
院建築系王佳惠教授合作之研究計畫。 
目的： 
本研究之目的在於探討影響剖腹產婦女產後復原之相關因素。 
您若參與本研究將必須完成下列工作： 
 在產後第三天填寫個人資訊調查問卷； 
 在產後第二天及出院當天填寫 SF-36 Health Survey問卷； 
 在產後第二天及出院當天填寫 Brief Pain Inventory (BPI) 問卷； 
 如果您有意願的話，您有可能會在出院後被邀請參加一場為時一小時之焦點團體討論以請
您表達有關日光、窗外景觀或室內設計對於您復原影響之看法；如您有意願，煩請留下聯
絡電話：                       。 
同意 & 保密： 
您參與此一研究計畫是完全自願性的，所有蒐集到之資料僅會作總體之分析及發表；任何足以識別
個人之資訊將不被釋出。 
拒絕參與此一研究將不會受到任何懲罰、無損於您其他應有之利益；參與者亦可隨時退出，不會受到任何懲
罰、亦無損於您其他應有之利益。 
風險：參與此一研究計畫對於健康完全無任何風險。 
報酬： 
如果您完整填答所有問卷將可獲得統一 7-11 商品卡$200 元；若您獲邀出席焦點團體討論會並準時
出席將可獲得新臺幣$1,000 元之出席費。 
任何時間點，如果您對此一研究計畫有任何問題，或是您在參與此一研究計畫時遭遇任何問題，請
聯絡本計畫主持人臺北醫學大學郭乃文教授(電話：02-27361661#2693, nwkuo@tmu.edu.tw)  
身為研究計畫受試者，如果您對自身權利有任何問題，歡迎聯絡臺北醫學大學暨附屬醫院聯合人體
研究倫理委員會辦公室(電話：(02) 27361661#7198 )。 
我自願地同意參與此一研究計畫、根據本表及問卷中敘述之程序填寫上述問卷或參加焦點團體討論。
我已詳讀及了解本聲明之內容並得到此一說明書之副本。 
 
   年     月     日 
_________________________________ __________________________________ 
 產婦簽名                                  日期 
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SF-36 (前測) 
 
本調查目的在探討您對自己健康的看法。這些資訊將能幫助您記錄您的
感受，以及您在執行日常生活的能力。 
敬請回答下列各問題並圈選一適當答案。如您對某一問題的回答不能確
定，還是請您盡可能選一個最適合的答案。在本部份所指過去一天內﹐係指從
目前往前算 24 小時內。 
 
 
1. 一般來說，您認為您目前的健康狀況是  
     （請僅圈選一項答案） 
極好的................................................................................................................1 
很好....................................................................................................................2 
好........................................................................................................................3 
普通....................................................................................................................4 
不好....................................................................................................................5 
 
 
 
2. 和一年前比較，您認為您目前的健康狀況是？ 
 （請僅圈選一項答案） 
  比一年前好很多................................................................................................1 
  比一年前好一些................................................................................................2 
  和一年前差不多................................................................................................3 
  比一年前差一些................................................................................................4 
  比一年前差很多................................................................................................5 
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3. 下面是一些您日常可能從事的活動，請問您目前健康狀況會不會限制您從事這些活動？
如果會，到底限制有多少？ 
        
 （每行請僅圈選一項答案） 
活          動 
會, 
受到很多限制 
會, 
受到一些限制 
不會, 
完全不受限制 
a.費力活動，例如跑步、提重物、參與
劇烈運動 
1 2 3 
b.中等程度活動，例如搬桌子、拖地板、
打保齡球、或打太極  拳 
1 2 3 
c.提起或攜帶食品雜貨 1 2 3 
d.爬數層樓樓梯 1 2 3 
e.爬一層樓樓梯 1 2 3 
f.彎腰、跪下或蹲下 1 2 3 
g.走路超過 1 公里 1 2 3 
h.走過數個街口 1 2 3 
i.走過一個街口 1 2 3 
j.自己洗澡或穿衣 1 2 3 
 
4. 在過去 24 小時內，您是否曾因為身體健康問題，而在工作上或其他日常活動方面有下
列任何的問題? 
             （每行請僅圈選一項答案） 
 是 否 
a.做工作或其它活動的時間減少 1 2 
b.完成的工作量比您想要完成的較少 1  2 
c.可以做的工作或其他活動的種類受到限制 1 2 
d.做工作或其他活動有困難 (例如，須更吃力)    1 2 
 
5. 在過去 24 小時內，您是否曾因為情緒問題(例如，感覺沮喪或焦慮)，而在工作上或其他
日常活動方面有下列的問題? 
            （每行請僅圈選一項答案） 
 是 否 
a.做工作或其它活動的時間減少 1 2 
b.完成的工作量比您想要完成的較少 1 2  
c.做工作或其它活動時不如以往小心 1 2 
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6. 在過去 24 小時內，您的身體健康或情緒問題，對您與家人或朋友、鄰居、社團間的平
常活動的妨礙程度如何？ 
 
(請僅圈選一項答案) 
   完全沒有妨礙....................................................................................................1 
   有一點妨礙........................................................................................................2 
   中度妨礙.  .......................................................................................................3 
   相當多妨礙........................................................................................................4 
   妨礙到極點........................................................................................................5 
 
 
 
7. 在過去 24 小時內，您身體疼痛程度有多嚴重？ 
(請僅圈選一項答案) 
   完全不痛............................................................................................................1 
   非常輕微的痛....................................................................................................2 
   輕微的痛............................................................................................................3 
   中度的痛............................................................................................................4 
   嚴重的痛............................................................................................................5 
   非常嚴重的痛..........................................................................................……..6 
 
 
8. 在過去 24 小時內，身體疼痛對您的日常工作(包括上班或家務)妨礙程度如何？ 
 
(請僅圈選一項答案) 
   完全沒有妨礙....................................................................................................1 
   有一點妨礙........................................................................................................2 
   中度妨礙............................................................................................................3 
   相當多妨礙..................... ..................................................................................4 
   妨礙到極點........................................................................................................5 
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9. 下列各項問題是關於過去 24 小時您的感覺及您對周遭生活的感受，請針對每一問題選
一最接近您感覺的答案。在過去 24 小時中有多少時候...... 
（每行請僅圈選一項答案） 
 
一直都是 
大部分 
時間 
經常 有時 很少 從不 
a.您覺得充滿活力？ 1 2 3 4 5 6 
b.您是一個非常緊張的人？ 1 2 3 4 5 6 
c.您覺得非常沮喪，沒有任何事
情可以讓您高興起來？ 
1 2 3 4 5 6 
d.您覺得心情平靜？ 1 2 3 4 5 6 
e.您精力充沛？ 1 2 3 4 5 6 
f.您覺得悶悶不樂和憂鬱？ 1 2 3 4 5 6 
g.您覺得筋疲力竭？ 1 2 3 4 5 6 
h.您是一個快樂的人？ 1 2 3 4 5 6 
i.您覺得累？ 1 2 3 4 5 6 
 
10. 在過去 24 小時內，您的身體健康或情緒問題有多少時候會妨礙您的社交活動(如拜訪親
友等)？ 
(請僅圈選一項答案) 
一直都會.................................................................................................................1 
大部分時間會.........................................................................................................2 
有時候會.................................................................................................................3 
很少會.....................................................................................................................4 
從不會.....................................................................................................................5 
 
11.下列各個陳述對您來說有多正確？ 
(每行請僅圈選一項答案) 
 
完全正確 大部分正確 不知道 
大部分 
不正確 
完全不正確 
a.我好像比別人較容易生病 1 2 3 4 5 
b.和任何一個我認識的人來
比, 我和他們一樣健康。 
1 2 3 4 5 
c.我想我的健康會越來越壞 1 2 3 4 5 
d.我的健康狀況好得很 1 2 3 4 5 
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產婦個人資訊問卷 
(由產婦填寫) 
產婦姓名：                    
醫院：□ (1)署立雙和醫院；  □ (2)北醫附設醫院；  □ (3)市立萬芳醫院 
床號：                    
一、基本資料 
1.請問您的族群所屬為何： 
□ (1)外省； □ (2)閩南； □ (3)客家；  □ (4)原住民； □ (5)新住民(大陸)；  
□ (6)新住民(越南)；  □ (7)新住民(印尼)； □ (8)新住民(其他) 
2.請問您的教育程度為何： 
□ (1)小學；  □ (2)初中；  □ (3)高中；  □ (4)專科；  □ (5)大學；  
□ (6)碩士；  □ (7)博士 
3.請問您的家庭年收入為何(新臺幣)： 
□ (1)少於$500,000；  □ (2) $500,001-$1,000,000； □ (3) $1,000,001-$2,000,000； 
□ (4) $2,000,001-$3,000,000； □ (5)大於$3,000,000  
二、相關資訊 
1.您的親友探訪人數如何(術後前三天，排除丈夫)： 
□ (1)無或少於一人；     □ (2)二至五人；     □ (3)五至八人； 
□ (4)八至十人；         □ (5)大於十一人 
2.請問您此次懷孕是屬於：□ (1)計畫懷孕；  □ (2)非預期懷孕 
3.請問您之前是否有剖腹產之經驗：□ (1)有；  □ (2)無 
4.請問您此次剖腹產為：□ (1)計畫剖腹產；  □ (2)非計畫剖腹產 
三、對於病房窗戶景觀之看法 
1.請問您自您的病房窗戶所看到的景觀中有多少百分比屬於自然景觀(如草地、樹木、植栽、
落葉、山景等)：□ (1) 0%-20%； □ (2) 21%-40%； □ (3) 41%-60%； □ (4) 61%-80%；
□ (5) 81%-100% 
2.請問您對自您的病房窗戶所看到的景觀之滿意度如何？ 
□ (1) 極不滿意； □ (2) 不滿意； □ (3) 普通； □ (4)滿意；□ (5) 非常滿意 
四、您在病室活動相關資訊 
1.請問您術後每日白天拉開窗簾之時間平均約為幾小時：    小時(於 7:00am至 17:30pm間) 
2.請問您術後每日白天待在病室之時間平均約為幾小時：    小時(於 7:00am至 17:30pm間) 
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產婦病歷資訊摘錄表 
(由護理同仁填寫) 
產婦姓名：                    
醫院：□ (1)署立雙和醫院；  □ (2)北醫附設醫院；  □ (3)市立萬芳醫院 
床號：                    
分娩日期：201  年    月    日 
入院日期：201  年    月    日 
出院日期：201  年    月    日 
1.產婦的出生年月日：19    年    月    日 
2.生產前體重：          公斤(待產時或最後一次產檢)；身高：          公分 
3.胎次(Gravidity)：           
4.產次(Parity)：              
5.胎數：              
6.生產週數：          週 
7.嬰兒之 Apgar score (五分鐘)： 嬰兒一：           ；嬰兒二(為雙胞胎者)：             
8.嬰兒性別： 嬰兒一： □ (1)男 □ (2)女；嬰兒二(為雙胞胎者)： □ (1)男 □ (2)女 
9.母親合併症有無：□ (1)無；  □ (2)有，請說明：                         
10.嬰兒合併症有無：□ (1)無；  □ (2)有，請說明：                         
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11.麻醉鎮痛或止痛藥劑使用狀況： 
11-1. 麻醉鎮痛或止痛藥劑使用方式： PCA (勾選此項請續填 11-1.2)  針劑  口服 
11-1.1. PCA 開立醫囑及藥物種類(請勾選並依病歷醫囑填寫)： 
 (1) Morphine       mg in       N/S      ml (    mg/ml) 
 (2) Fentanyl        mg in       N/S      ml (    mg/ml) 
11-1.2. PCA 途徑： (1)IV；   (2) Epidural 
11-2. 麻醉鎮痛或止痛藥劑使用量(如有使用針劑或口服藥，請於該藥物品項下方格打勾
後填入其於每一天之使用總劑量)： 
 鎮痛 
方式 
產後 
天數 
PCA 
藥物使用 
總劑量 
針劑 口服藥 
Demerol 
50mg 
Keto 
30mg 
Morphine Fentanyl 
Ponstan 
250mg 
Tinten 
500mg 
      
第一天 
 
 
  
第二天 
 
 
  
第三天 
 
 
  
第四天 
 
 
  
第五天 
 
 
  
第六天 
 
 
  
 
12. 接生醫師：                       
 
填寫人員簽名：                      
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SF-36 (後測) 
 
本調查目的在探討您對自己健康的看法。這些資訊將能幫助您記錄您的
感受，以及您在執行日常生活的能力。 
敬請回答下列各問題並圈選一適當答案。如您對某一問題的回答不能確
定，還是請您盡可能選一個最適合的答案。在本部份所指過去一天內﹐係指從
目前往前算 24 小時內。 
 
 
1. 一般來說，您認為您目前的健康狀況是  
     （請僅圈選一項答案） 
極好的................................................................................................................1 
很好....................................................................................................................2 
好........................................................................................................................3 
普通....................................................................................................................4 
不好....................................................................................................................5 
 
 
 
2. 和一年前比較，您認為您目前的健康狀況是？ 
 （請僅圈選一項答案） 
  比一年前好很多................................................................................................1 
  比一年前好一些................................................................................................2 
  和一年前差不多................................................................................................3 
  比一年前差一些................................................................................................4 
  比一年前差很多................................................................................................5 
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3. 下面是一些您日常可能從事的活動，請問您目前健康狀況會不會限制您從事這些活動？
如果會，到底限制有多少？ 
        
 （每行請僅圈選一項答案） 
活          動 
會, 
受到很多限制 
會, 
受到一些限制 
不會, 
完全不受限制 
a.費力活動，例如跑步、提重物、參與
劇烈運動 
1 2 3 
b.中等程度活動，例如搬桌子、拖地板、
打保齡球、或打太極  拳 
1 2 3 
c.提起或攜帶食品雜貨 1 2 3 
d.爬數層樓樓梯 1 2 3 
e.爬一層樓樓梯 1 2 3 
f.彎腰、跪下或蹲下 1 2 3 
g.走路超過 1 公里 1 2 3 
h.走過數個街口 1 2 3 
i.走過一個街口 1 2 3 
j.自己洗澡或穿衣 1 2 3 
 
4. 在過去 24 小時內，您是否曾因為身體健康問題，而在工作上或其他日常活動方面有下
列任何的問題? 
             （每行請僅圈選一項答案） 
 是 否 
a.做工作或其它活動的時間減少 1 2 
b.完成的工作量比您想要完成的較少 1  2 
c.可以做的工作或其他活動的種類受到限制 1 2 
d.做工作或其他活動有困難 (例如，須更吃力)    1 2 
 
5. 在過去 24 小時內，您是否曾因為情緒問題(例如，感覺沮喪或焦慮)，而在工作上或其他
日常活動方面有下列的問題? 
            （每行請僅圈選一項答案） 
 是 否 
a.做工作或其它活動的時間減少 1 2 
b.完成的工作量比您想要完成的較少 1 2  
c.做工作或其它活動時不如以往小心 1 2 
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6. 在過去 24 小時內，您的身體健康或情緒問題，對您與家人或朋友、鄰居、社團間的平
常活動的妨礙程度如何？ 
 
(請僅圈選一項答案) 
   完全沒有妨礙....................................................................................................1 
   有一點妨礙........................................................................................................2 
   中度妨礙.  .......................................................................................................3 
   相當多妨礙........................................................................................................4 
   妨礙到極點........................................................................................................5 
 
 
 
7. 在過去 24 小時內，您身體疼痛程度有多嚴重？ 
(請僅圈選一項答案) 
   完全不痛............................................................................................................1 
   非常輕微的痛....................................................................................................2 
   輕微的痛............................................................................................................3 
   中度的痛............................................................................................................4 
   嚴重的痛............................................................................................................5 
   非常嚴重的痛..........................................................................................……..6 
 
 
8. 在過去 24 小時內，身體疼痛對您的日常工作(包括上班或家務)妨礙程度如何？ 
 
(請僅圈選一項答案) 
   完全沒有妨礙....................................................................................................1 
   有一點妨礙........................................................................................................2 
   中度妨礙............................................................................................................3 
   相當多妨礙..................... ..................................................................................4 
   妨礙到極點........................................................................................................5 
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9. 下列各項問題是關於過去 24 小時您的感覺及您對周遭生活的感受，請針對每一問題選
一最接近您感覺的答案。在過去 24 小時中有多少時候...... 
（每行請僅圈選一項答案） 
 
一直都是 
大部分 
時間 
經常 有時 很少 從不 
a.您覺得充滿活力？ 1 2 3 4 5 6 
b.您是一個非常緊張的人？ 1 2 3 4 5 6 
c.您覺得非常沮喪，沒有任何事
情可以讓您高興起來？ 
1 2 3 4 5 6 
d.您覺得心情平靜？ 1 2 3 4 5 6 
e.您精力充沛？ 1 2 3 4 5 6 
f.您覺得悶悶不樂和憂鬱？ 1 2 3 4 5 6 
g.您覺得筋疲力竭？ 1 2 3 4 5 6 
h.您是一個快樂的人？ 1 2 3 4 5 6 
i.您覺得累？ 1 2 3 4 5 6 
 
10. 在過去 24 小時內，您的身體健康或情緒問題有多少時候會妨礙您的社交活動(如拜訪親
友等)？ 
(請僅圈選一項答案) 
一直都會.................................................................................................................1 
大部分時間會.........................................................................................................2 
有時候會.................................................................................................................3 
很少會.....................................................................................................................4 
從不會.....................................................................................................................5 
 
11.下列各個陳述對您來說有多正確？ 
(每行請僅圈選一項答案) 
 
完全正確 大部分正確 不知道 
大部分 
不正確 
完全不正確 
a.我好像比別人較容易生病 1 2 3 4 5 
b.和任何一個我認識的人來
比, 我和他們一樣健康。 
1 2 3 4 5 
c.我想我的健康會越來越壞 1 2 3 4 5 
d.我的健康狀況好得很 1 2 3 4 5 
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Appendix B. Questionnaire Booklet (in English) 
 
 
 
 
Hospital： □ (1) TMUH； □ (2) Wan-Fang Hospital； □ (3) Shuang-Ho Hospital 
 
 
 
 
 
Checklist for Document to be Completed 
Point of 
Interview 
Date Document to be Completed Signature 
Everyday AM & PM Data Sheet for Daylight Exposure (p. 2) See Next Page 
2
nd
 Day After 
Delivery 
   /    /2012  
(mm/dd/yyyy) 
Informed Consent Form (p. 4) 
 SF-36—1st Test (p. 6) 
BPI—1st Test (p. 10) 
3
rd
 or 4
th
 Day 
After Delivery 
   /    /2012  
(mm/dd/yyyy) 
Personal Information Survey (p. 12) 
 Subtraction Form from Participant’s 
Chart (p. 14) 
The Day Before 
Discharge 
   /    /2012  
(mm/dd/yyyy) 
SF-36—2nd Test (p. 16) 
 
BPI —2nd Test (p. 20) 
 
NOTE 
Dear Colleagues,  
If there is any problem during the interview, please feel free to call the co-PI of this study, Prof. 
Chia-Hui Wang, at her cellular phone—0928142630. Thank you very much! 
Impacts of Window Views and Daylight Exposure on Recovery: 
A Prospective Study of Post-Cesarean Section 
Please stick participant’s label here 
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Data Sheet for Daylight Exposure of Each Participant’s Ward 
§ SOP for Measuring Daylight Exposure 
Please measure daylight intensity (lux) at 3 points in all participants’ wards twice daily in the 
morning (between 8:00-10:00 am) and afternoon (between 3:00-4:00 pm) by using light meters 
starting from the first postoperative day and continuing throughout their hospitalization.  
1. Windowsill: Place the lighter meter on the center of the windowsill to measure light intensity.  
2. Patient’s head: Place the light meter next to the participant’s head and position toward the 
hospital room window. 
3. Footboard: Stand at the foot of the bed with the light meter direct at the patient’s eye level. 
Day after Delivery 
Date 
Points of 
Measurement 
Morning Lux Afternoon Lux Signature 
1
st
 Day 
    /    /2012  
(mm/dd/yyyy) 
1. Windowsill   
 2. Patient’s head   
3. Footboard   
2
nd
 Day 
    /    /2012  
(mm/dd/yyyy) 
1. Windowsill   
 2. Patient’s head   
3. Footboard   
3
rd
 Day 
    /    /2012  
(mm/dd/yyyy) 
1. Windowsill   
 2. Patient’s head   
3. Footboard   
4
th
 Day 
    /    /2012  
(mm/dd/yyyy) 
1. Windowsill   
 2. Patient’s head   
3. Footboard   
5
th
 Day 
    /    /2012  
(mm/dd/yyyy) 
1. Windowsill   
 2. Patient’s head   
3. Footboard   
6
th
 Day 
    /    /2012  
(mm/dd/yyyy) 
1. Windowsill   
 2. Patient’s head   
3. Footboard   
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Informed Consent 
 
Impacts of Window Views and Daylight Exposure on Recovery: A Prospective Study of Post-Cesarean 
Section is a research project being conducted by Professor Kathryn Anthony of the School of Architecture 
at the University of Illinois at Urbana-Champaign (UIUC), Champaign, U.S.A. and Professor Nai-Wen Kuo 
of the School of Health Care Administration, Taipei Medical University (TMU) in Taipei, Taiwan. 
 
PURPOSE: 
 
The purpose of the study is to examine factors in the recovery of women who have undergone Cesarean 
Sections. 
 
You are being asked to do the following: 
 Fill out a Personal Information Survey (PIS) on the third day after delivery 
 Fill out the SF-36 Health Survey on your second day after giving birth and on the discharge day 
 Fill out the Brief Pain Inventory on your second day after giving birth and on the discharge day 
 Some of you may be invited to participate a one-hour session of “Focus-group Discussion” and 
to express your opinions on how daylight, window view, or interior design impacts your recovery 
on the discharge day. 
 
CONSENT & CONFIDENTIALLITY: 
 
Your participation in this project is completely voluntary.  All collected data will be reported aggregately.  
No individually identifiable information will be released.  
 
Participants may skip any question they do not wish to answer.  Refusal to participate will involve no 
penalty or loss of benefits to which the subject is otherwise entitled.  Subjects may discontinue 
participation at any time without penalty or loss of benefits to which the subject is otherwise entitled. 
 
RISK: There is no any health risk involved in this study. 
 
COMPENSATION: 
 
You will receive a NT $200 7-11 gift card if you finish all the questionnaires. Those who have participated 
the focus-group discussion will receive an additional NT $1,000 participating fee. 
 
If at any time you have questions about this research project, or if you experience any problems related to 
your participation in the project, please feel free to contact the responsible project investigator: Prof. 
Kathryn Anthony, School of Architecture, UIUC, Tel: +002 1 217 244 5520. kanthony@illinois.edu or Prof. 
Nai-Wen Kuo (TMU), Tel: 02-23785339. nwkuo@tmu.edu.tw. If you have any questions about your rights 
as a participant in research involving human subjects, please feel free to contact the UIUC Institutional 
Board (IRB) Office at +002 1 217.333.2670 or irb@uiuc.edu.  You are welcome to call these numbers 
collect if you identify yourself as a research participant. 
 
I voluntarily agree to participate in this study, to fill out the above-mentioned questionnaires according to 
the procedures described in this form and in the questionnaires.  I have read and understood this consent 
statement and I have been given a copy of it for my records. 
 
 
_________________________________ ________________________________   
Signature of Subject                           Date 
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Personal Information Survey 
 
 
 
 
 
 
 
Subject ID: 
Research Site: □ (1) DOH Shuang-Ho Hospital；  □ (2) Taipei Medical University Hospital；  
□ (3) Taipei Municipal Wan Fang Hospital 
Bed No.:                     
Date of Delivery:  
Date of Admission:  
 
A、Basic Information 
1. Please identify your race/ethnic groups: 
□ (1)Taiwanese; □ (2)Taiwanese (Mainlanders); □ (3)Taiwanese (Hakka); 
□ (4)Aboriginal; □ (5) New immigrants (mainland China); □ (6) New immigrants (Vietnam); 
□ (7) new immigrants (Indonesia)； □ (8)New immigrants (others) 
2. What is your educational background? 
□ (1)Primary school;  □ (2)Junior high;  □ (3)High school;  □ (4)Junior college; 
□ (5)College;        □ (6)Master;   □ (7)Doctorate 
3. What is the range of your annual household income (in New Taiwan Dollars)? 
□ (1) Less than $500,000;     □ (2) $500,001-$1,000,000; □ (3) $1,000,001-$2,000,000; 
□ (4) $2,000,001-$3,000,000;  □ (5) Greater than $3,000,000  
 
B、Related Information 
1. What is the number of persons visiting you from your family/friend so far? (Excluding spouse) 
□ (1) Less than 2;  □ (2) 2-5;  □ (3) 5-8; □ (4) 8-10;  □ (5) More than 10 
2. Regarding your pregnancy this time, Is it planned or unplanned: 
□ (1) Planned;  □ (2) Unplanned 
3. Do you have prior experience of Cesarean Section? □ (1)Yes;  □ (2) No 
4. Regarding your Cesarean Section this time, Is it planned or unplanned: 
□ (1) Planned;  □ (2) Unplanned 
 
Please stick participant’s label here 
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C、Window View From Ward 
1. Please rate approximately the percentage of view from your window with natural contents, 
such as grass, trees, vegetation, plants, foliage, mountains, river, etc.: □ (1) 0%-20%; 
□ (2) 21%-40%;  □ (3) 41%-60%;  □ (4) 61%-80%;  □ (5) 81%-100% 
2. How satisfying is this window view? 
□ (1) Very dissatisfied; □ (2) Dissatisfied; □ (3) Neither satisfied nor dissatisfied;  
□ (4) Dissatisfied; □ (5) Very dissatisfied 
 
D. Your Activity Info Staying at Ward 
1. Please estimate approximately the average number of hours that your window curtains are 
opened during the day:          hours. (From 07:00 am to 17:30 pm) 
2. Please estimate approximately the average number of hours that you stay in your ward during 
the day:          hours. (From 07:00 am to 17:30 pm) 
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Personal Information Subtract from Chart 
 
 
 
 
 
 
Subject ID: 
Research Site: □ (1)DOH Shuang-Ho Hospital；  □ (2) Taipei Medical University Hospital；  
□ (3) Taipei Municipal Wan Fang Hospital 
Bed No:                     
 
Date of Delivery:  
Date of Admission: 
Date of Discharge: 
 
1. Subject’s Date of Birth:                 
2. Subject’s Weight before Delivery:            kg, Height:           cm 
3. Gravidity:            
4. Parity:               
5. Fetus No:             
6. Gestational Age at Delivery:            Weeks 
7. Apgar Score of Infant(s), Infant 1:            ; Infant 2 (If Twins):             
8. Gender of Newborn: Infant 1: □ (1) Male；□ (2) Female;  
Infant 2: □ (1) Male；□ (2) Female (If Twins) 
9. Presence of Complications (Mother): □ (1) No;  □ (2) Yes,，Please specify:                      
10. Presence of Complications (Infant): □ (1) No;  □ (2) Yes,，Please specify:                          
 
Please stick participant’s label here 
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11. Analgesic or Pain Medication Usage: 
11-1. Analgesic or Pain Medication Used： PCA (If checked, please answer 11-1.2); 
 Injection;  Oral 
11-1.1. PCA order and type of analgesic medications (please copy the order from chart)： 
 (1) Morphine       mg in       N/S      ml (    mg/ml) 
 (2) Fentanyl        mg in       N/S      ml (    mg/ml) 
11-1.2. PCA Path:  (1)IV；   (2) Epidural 
11-2. Dosage of Analgesic or Pain Medications (If use any injection or oral analgesic, pain 
medications, please check appropriate box and fill out the total dosage used at that 
day)： 
Pain Control 
Style 
Day After 
Cesarean 
PCA Dosage 
Used 
Injection Oral 
Demerol 
50mg 
Keto 
30mg 
Morphine Fentanyl 
Ponstan 
250mg 
Tinten 
500mg 
      
1
st
 Day 
 
 
  
2
nd
 Day 
 
 
  
3
rd
 Day 
 
 
  
4
th
 Day 
 
 
  
5
th
 Day 
 
 
  
6
th
 Day 
 
 
  
 
12. Physician responsible for CS:                        
 
If finished, please sign here:                            
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Appendix C. Manual for Interviewers (in Chinese) 
 
 
 
 
 
 
 
 
 
 
 
訪員作業手冊 
 
 
 
 
 
 
 
 
臺北醫學大學醫務管理學系 
華夏技術學院建築系 
臺北醫學大學附設醫院 
臺北醫學大學—市立萬芳醫院 
臺北醫學大學—署立雙和醫院 
【急性醫療機構實質環境設計對術後患
者整體療癒之影響】 
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親愛的護理同仁，您辛苦了！ 
本研究之目的在於研究醫院病室建成環境(窗外景觀及日光照射量)對剖腹產
婦女療癒(包括 PCA 使用劑量、復原期間(住院日數)、整體福祉及自覺疼痛等)
之影響。 
本研究需要您協助訪問剖腹產術後使用 PCA 之產婦，須完成之問卷包括：(1)
告知同意說明書(請同意參與研究之產婦簽名即可)、(2)SF-36—前測、(3)BPI(簡
明疼痛調查表) —前測、(4)產婦個人資訊問卷、(5)產婦病歷資訊摘錄表、
(6)SF-36—後測、(7)BPI(簡明疼痛調查表) —後測，應完成問卷清單如次頁。
為感謝您協助完成前述六份問卷，本研究將酌致薄酬新臺幣肆佰元(計算標準
如次頁)。 
本研究另需要護理同仁協助於每日上下午各使用照度計測量參與受試產婦其
病室之照度各一次，照度計之簡易操作說明及照度紀錄表如後。完成每位受試
產婦住院期間病室之照度測量，本研究將酌致薄酬新臺幣壹佰元。 
施測中如有任何問題煩請聯絡本研究主持人郭乃文教授(北醫體系公務手機
5868，可由醫院桌機直撥#5 61 5868；手機：0933066987)或共同主持人王佳惠
教授(手機：0928142630)，感謝！ 
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壹、應完成問卷清單 
施測期間 應  填  表  單 
住院期間每天上下午 產婦住院期間病房日光照度表 
術後第二天(或第一天) 
告知同意說明書 
SF-36—前測 
BPI(簡明疼痛調查表) —前測 
術後第三天或第四天 
產婦個人資訊問卷 
產婦病歷資訊摘錄表(由護理同仁填寫) 
出院前一晚或下午 
SF-36—後測 
BPI(簡明疼痛調查表) —後測 
 
本問卷施測可分為四大部分： 
一、收案及前測：術後第一天或第二天邀請產婦參與研究，請產婦簽署「告
知同意說明書」及填寫「SF-36—前測」與「BPI(簡明疼痛調查表) —前測」，
煩請檢查產婦是否完整填寫，完成本部分之同仁，本研究將酌致薄酬新臺
幣壹佰伍拾元。 
二、產婦個人資訊及產婦病歷資訊摘錄：術後第三天或第四天煩請 護理同仁
自產婦病歷摘錄產婦病歷資訊摘錄表所列資訊，並請產婦填寫個人資訊問
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卷。完成本部分之同仁，本研究將酌致薄酬新臺幣壹佰伍拾元。 
三、後測：出院前一天下午或晚班請產婦填寫「SF-36—後測」與「BPI(簡明
疼痛調查表) —後測」，煩請檢查產婦是否完整填寫，完成本部分之同仁，
本研究將酌致薄酬新臺幣壹佰元。完成所有問卷之產婦，本研究提供 7-11
商品卡 200 元致謝，請於致贈產婦商品卡時，請產婦於領取清冊上填寫基
本資料。7-11 商品卡及領取清測煩請護理長協助保管。 
四、病室照度測量：每天上午 9:00-10:00 am 間及下午 3:00 至 4:00 pm間請護
佐同仁各測量各產婦病室日光照度一次，每位產婦病室之照度請測量三點
並記錄於「病室日光照度紀錄表」，完成本部分之同仁，本研究將酌致薄
酬新臺幣壹佰元。 
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貳、照度計之簡易操作說明及照度紀錄表 
一、照度計之簡易操作說明 
 
 
(一)重要按鍵說明 
1. 為白色圓形感應頭(請注意保護，勿摩擦任何物品)。 
2. 為照度顯示窗(內設單位為 lux)。 
3. 、、為測量模式，本研究一律選擇(按下) NORM 鍵。 
4. 為反應速度選擇；測量日照等一般光源時請切到「FAST」。 
5. 為開關，「O」為關，「I」為開；更換電池時務必切至關「O」之位置。 
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6. 為「暫停鈕」，此鈕按下時為「暫停」，此鈕突出時為「測量」狀態。 
 
(二)測量步驟 
1.請取下白色圓形感應頭之保護蓋； 
2.請確認為切到「FAST」； 
3.開關 請切至「I」；  
4.按下NORM 鍵； 
5.按下 「暫停鈕」，使其跳起突出至「測量」狀態； 
6.請將照度計放置(或手持)於欲測量之處(白色圓形感應頭均朝向窗戶)約 30 秒，
當照度顯示窗僅個位數會跳動或變動值在 10 lux 以內時即可按下 「暫停
鈕」後讀取記錄數據； 
7.使用完畢務請記得蓋上白色圓形感應頭之保護蓋。 
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二、病室照度測量標準作業程序 
每天上午 9:00-10:00 am間及下午 3:00至 4:00 pm間請各測量每位產婦病室日
光照度一次，每位產婦病室之照度請測量三點並記錄於下列之紀錄表： 
1. 窗邊：請將照度計放置於窗戶中央測量。如有兩個窗戶，請測量靠近病床
之窗戶其照度；如其中一個放下窗簾，請測量拉起窗簾窗戶之照度。 
2. 床尾：請站在產婦床尾，將照度計放在產婦眼睛高度測量。 
3. 床頭：請於產婦頭部旁，將照度計朝向病室窗戶方向測量。 
三、產婦住院期間病室日光照度紀錄表(請由護理同仁測量填寫) 
日期 測量點 上午照度(Lux) 下午照度(Lux) 
備註 (協助測量同
仁姓名) 
術後第一天 
101 年  月  日 
(1)窗邊   
 (2)床尾   
(3)床頭   
術後第二天 
101 年  月  日 
(1)窗邊   
 (2)床尾   
(3)床頭   
術後第三天 
101 年  月  日 
(1)窗邊   
 (2)床尾   
(3)床頭   
術後第四天 
101 年  月  日 
(1)窗邊   
 (2)床尾   
(3)床頭   
術後第五天 
101 年  月  日 
(1)窗邊   
 (2)床尾   
(3)床頭   
術後第六天 
101 年  月  日 
(1)窗邊   
 (2)床尾   
(3)床頭   
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【 急性醫療機構實質環境設計對術後患者整體療癒之影響 】 
計畫目的說明 
 
本研究之目的在於研究醫院病室建成環境(窗外景觀及日光照射量)對剖腹產婦女療癒(包括
PCA 使用劑量、復原期間(住院日數)、整體福祉及自覺疼痛等)之影響，研究架構如下所列。 
 
 
 
研究架構 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
干擾變項 
(Confounding Variables) 
依變項 
(Dependent Variables) 
自變項 
(Independent Variables) 
剖腹產婦女 
1.PCA 使用劑量 
2.復原期間 
(住院日數) 
3.自覺疼痛 
1.產婦年齡 
2.產婦教育程度 
3.族群別 
4.醫師別 
5.有無併發症 
6.病房類別(單或雙人) 
7.病床與窗戶距離 
8.之前剖腹產經驗 
9.新生兒性別 
10.新生兒健康狀況 
11.懷孕週數 
12.胎次 
醫院病室建成環境 
1.窗外景觀 
2.日光照射量 
圖一、窗外景觀及日光照射對接受剖腹產婦女使用自控式麻醉 (Patient-Controlled 
Analgesia, PCA)用量及復原之影響研究架構圖 
212 
 
Appendix D. Manual for Interviewers (in English) 
 
 
 
 
 
 
 
 
 
 
 
Manual for Interviewers 
 
 
 
 
 
 
University of Illinois at Urbana-Champaign 
Hwa-Hsia Institute of Technology Department of Architecture 
Taipei Medical University School of Health Care Administration 
Taipei Medical University Hospital 
Taipei Medical University—Municipal Wang-Fan Hospital 
Taipei Medical University—DOH Shuang-Ho Hospital 
 
Impacts of Window Views and Daylight 
Exposure on Recovery: A Prospective Study 
of Post-Cesarean Section 
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February 2012
Dear Colleagues, 
This proposed research aims to explore the effects of built environments, specifically in 
terms of daylight exposure and window views, on recovery such as patient-controlled analgesia 
(PCA) usage, length of stay, perceived pain, and general well-being of women who have 
undergone Cesarean Sections.  
This research needs your assistance in interviewing women who have undergone Cesarean 
Sections. The document and questionnaires to be completed are listed below for your reference. 
1. Informed consent form to be signed by each participant; 
2. SF-36 (pre-test); 
3. BPI (Brief Pain Inventory) (pre-test); 
4. Personal Information Survey; 
5. Info Sheet for Related Medical History (to be subtracted from participant’s chart); 
6. SF-36 (after-test); 
7. BPI (Brief Pain Inventory) (after-test). 
This research also needs nursing staff’s assistance to measure daylight intensity of each 
participant’s ward twice a day. A brief operation guide of the light meter and a SOP (standard 
operation procedure) for measuring daylight exposure are attached below for your reference. 
If there is any question during your data collection period, please feel free to ask the PI, 
Prof. Chia-Hui Wang, at her cellular phone (0928142630). Thank you very much for your 
assistance! 
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A. Checklist for Document and Questionnaires to be Completed 
Timetable Document to be Completed 
Each Morning and Afternoon 
throughout the Hospitalization 
Data Sheet for Daylight Exposure of Each 
Participant’s Ward 
1
st
 or 2
nd
 Day after Delivery 
Informed Consent Form 
SF-36—pre-test 
BPI (Brief Pain Inventory) —pre-test 
3
rd
 or 4
th
 Day after Delivery 
Personal Information Survey 
Info Sheet for Related Medical History (to be 
subtracted from participant’s chart) 
The Afternoon or Evening before 
Day of Discharge 
SF-36—after-test 
BPI (Brief Pain Inventory) —after -test 
 
The questionnaire interview and data collection of this research can be divided into 4 parts: 
(A). Participants Recruitment and Pre-test; 
On the 1
st
 or 2
nd
 day after delivery, please recruit the women who have undergone Cesarean 
Sections to participate this research. Please ask them reading the informed consent form 
carefully and sign the form if they agree to participate. On the same day, please ask each 
participant complete two questionnaires: “SF-36—pre-test” and “BPI (Brief Pain 
Inventory) —pre-test”. 
(B). Personal Information Survey and Info Sheet for Related Medical History: 
On the 3
rd
 or 4
th
 day after delivery, please ask participants fill out the “Personal Information 
Survey”. Also please subtract related information from participant’s chart and fill out the “Info 
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Sheet for Related Medical History”. 
(C). After-test:  
In the afternoon or evening before day of discharge, please ask each participant complete 
two questionnaires: SF-36—after-test and BPI (Brief Pain Inventory) —after-test. 
(D). Measurement of Daylight Exposure: 
Please measure light intensity (lux) at 3 points in all participants’ wards twice daily by using 
light meters at approximately 9:00 AM and 3:30 PM starting from the first postoperative day and 
continuing throughout their hospitalization. Please use the “Data Sheet for Daylight Exposure” 
attached below to record your measurement. 
【Note】： 
1. Please check the completeness of all returned questionnaires. 
2. For those who finish all the above-mentioned questionnaires completely, each of them will 
receive a NT$ 200 7-11 gift card. 
3. Please ask participants to sign on the “Signature Sheet for Gift Card Recipients” when you 
give them the NT$ 200 7-11 gift cards. We will ask the head nurses’ assistance in keeping the 
gift cards and the Signature Sheet for Gift Card Recipients. 
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B, Brief Operation Guide of Light Meter & Data Sheet for Daylight Exposure 
(A). Brief Operation Guide of Light Meter (Konica Minolta Illuminance Meter 
T-10) 
 
 
1. Instructions of Important Parts and Buttons 
(1)  is the receptor window (white), please carefully protect this receptor. 
(2)  is display section (default unit is lux). 
(3) 、、 are buttons for selection of measurement mode; In this study, please always press 
button”NORM”. 
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(4)  is response speed selector switch, please always switch to ”FAST” when measuring 
daylight intensity. 
(5) is power switch:”O” is off and “I” is on; please switch to “O” when replacing battery. 
(6) is Hold Button: when pushed out, measurement is performed repeatedly; when pushed in, 
measurement is paused. 
2. Steps for measurement: 
(1) Please take off the protection cap of  receptor window (white); 
(2) Please make sure  has been switched to “FAST”; 
(3) Please turn on power switch to “I”; 
(4) Press button NORM; 
(5) Push out the “Hold Button” to switch from HOLD to RUN to perform measurement; 
(6) Hold the light meter at the desired measuring position (with receptor window toward to the 
window) around 30 seconds and push in the “Hold Button” to switch from RUN to HOLD 
to read the measurement; 
(7) After use, please always remember putting on protection cap to protect the receptor window. 
(B). SOP for Measuring Daylight Exposure 
Please measure daylight intensity (lux) at 3 points in all participants’ wards twice daily in 
the morning (between 8:00-10:00 am) and afternoon (between 3:00-4:00 pm) by using light 
meters starting from the first postoperative day and continuing throughout their hospitalization. 
The three measurement points of daylight intensity, the center of the windowsill, the point next 
to the patient’s head, and the footboard of the patient bed, in each ward are described below. 
Please open the window blinds to permit maximum sunlight to enter the room. 
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1. Windowsill: Please place the lighter meter on the center of the windowsill to measure light 
intensity. If there are two windows in the ward, please measure light intensity of the window 
that is closer to the participant’s bed. 
2. Patient’s head: Please place the light meter next to the participant’s head and position toward 
the hospital room window. 
3. Footboard: Please stand at the foot of the bed with the light meter direct at the patient’s eye 
level. 
Please use “Data Sheet for Daylight Exposure” to record your measurements. A sample of 
the “Data Sheet for Daylight Exposure” is attached below for your reference. 
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(C). Data Sheet for Daylight Exposure of Each Participant’s Ward 
Day after Delivery 
Date 
Points of 
Measurement 
Morning Lux Afternoon Lux Signature 
1
st
 Day 
    /    /2012  
(mm/dd/yyyy) 
1. Windowsill   
 2. Patient’s head   
3. Footboard   
2
nd
 Day 
    /    /2012  
(mm/dd/yyyy) 
1. Windowsill   
 2. Patient’s head   
3. Footboard   
3
rd
 Day 
    /    /2012  
(mm/dd/yyyy) 
1. Windowsill   
 2. Patient’s head   
3. Footboard   
4
th
 Day 
    /    /2012  
(mm/dd/yyyy) 
1. Windowsill   
 2. Patient’s head   
3. Footboard   
5
th
 Day 
    /    /2012  
(mm/dd/yyyy) 
1. Windowsill   
 2. Patient’s head   
3. Footboard   
6
th
 Day 
    /    /2012  
(mm/dd/yyyy) 
1. Windowsill   
 2. Patient’s head   
3. Footboard   
 
220 
 
Impacts of Window Views and Daylight Exposure on Recovery: 
 A Prospective Study of Post-Cesarean Section 
Purpose 
This research aims to explore the effects of built environments, specifically in terms of daylight 
exposure and window views, on recovery such as patient-controlled analgesia usage, length of 
stay, perceived pain, and general well-being of women who have undergone C- Sections. 
Conceptual Framework 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Daylight Exposure 
Window Views 
1. Maternal Age 
2. Race/Ethnic groups of mother 
3. Education of mother 
4. Annual household income 
5. Social support (frequency of 
family/friend visits) 
6. Planned or unplanned pregnant 
7. Experience of previous CS 
8. Planned or unplanned CS 
9. Maternal weight before birth (BMI) 
10. Gravidity 
11. Parity 
12. Gender of newborn 
13. Gestational age at delivery 
14. Health status of baby (Apgar score) 
15. Complications of mother 
16. Complications of newborn (TV, 
WIFI, or other technology) 
1. Dosage of PCA use 
(Patient-controlled 
analgesia)  
2. Recovery time 
(Length of stay)  
3. Perceived pain  
4. General well-being 
Independent 
Variables (x) 
Dependent 
Variables (y) 
Confounding Variables (x) 
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Appendix E. Specifications of Konica Minolta Illuminance Meter 10T 
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Appendix F. Moderator’s Guide for Focus Group Discussion (in Chinese) 
 
 
焦點團體討論主持人大綱 
 
本研究團隊發展了一份書面之焦點團體主持人主持大綱及指南以提供與會者
討論用之話題(如下所列)： 
1.焦點團體討論參與者(接受剖腹產之婦女)對於日照之於疼痛緩解與復原之看
法如何。 
2.焦點團體討論參與者(接受剖腹產之婦女)對於窗外景觀之於疼痛緩解與復原
之看法如何。 
3.焦點團體討論參與者(接受剖腹產之婦女)認為可緩解疼痛及復原之最重要病
房設計元素為何。 
4.就疼痛緩解及復原而言，焦點團體討論參與者(接受剖腹產之婦女)對於病房
中各種設計元素(如：窗戶景觀、藝術作品、照明及有線電視等)之適當性看
法如何？ 
5.請說明，您的病房設計上有哪些正向或負向之吸引元素？它們對疼痛緩解及
復原之影響如何？ 
223 
 
Appendix G. Moderator’s Guide for Focus Group Discussion (in English) 
 
Moderator’s Guide for Focus Group Discussion 
 
The research team developed and used a written focus-group moderator's guide structured around 
the following topics:  
1. What do participants (women who have undergone Cesarean Section) think about the impact 
of daylight exposure on their pain relief and recovery? 
2. What do participants (women who have undergone Cesarean Section) think about the impact 
of window view on their pain relief and recovery? 
3. What is the most important design element in patient room for pain relief and recovery of 
users (women who have undergone Cesarean Section)? 
4. In terms of pain relief and recovery, what do participants (women who have undergone 
Cesarean Section) think about appropriateness of various design elements in patient rooms, 
such as window views, art works, lighting, cable TV etc. 
5. In your opinions, are there any positive or negative distractions in your patient room? What do 
you think about their impacts on pain relief and recovery? 
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Appendix H. Rating Form for Window Viewed by Professional Independent Raters 
窗外自然景觀評量表(三院病房) 
Percentage of Natural Content Viewed Through Windows by Professional Independent 
Raters (Female Architecture Students) 
 
學號(Student number)：              姓名(Name)： 
 
請問您自您所看到的景觀中有多少百分比屬於自然景觀(如草地、樹木、植栽、
落葉、山景等)(請打勾)： 
Please rate approximately the percentage of view from your window with natural 
contents, such as grass, trees, vegetation, plants, foliage, mountains, etc.: 
 
一、附設醫院 (TMU Hospital) 
Room No. 1. 0%-20% 2. 21%-40%. 3. 41%-60% 4. 61%-80% 5. 81%-100% 
5A01      
5A02      
5A03      
5A05      
5A06      
5A07      
5A08      
5A09      
5A10      
5A11      
5A12      
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Room No. 1. 0%-20% 2. 21%-40%. 3. 41%-60% 4. 61%-80% 5. 81%-100% 
5A13      
5A15      
5A16      
5A17      
5A18      
5A19      
5A20      
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二、萬芳醫院 (Wan-Fan Hospital) 
Room No. 1. 0%-20% 2. 21%-40%. 3. 41%-60% 4. 61%-80% 5. 81%-100% 
601      
602      
603      
605      
606      
607      
608      
609      
610      
611      
612      
613      
615      
616      
617      
618      
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三、雙和醫院 (Shuang-Ho Hospital) 
Room no. 1. 0%-20% 2. 21%-40%. 3. 41%-60% 4. 61%-80% 5. 81%-100% 
6B01      
6B02      
6B03      
6B05      
6B06      
6B07      
6B08      
6B09      
6B10      
6B12      
6B15      
6B16      
6B17      
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Appendix I. Rating Form of Window View Satisfaction by 10 Independent Raters 
 
Dear Independent Raters, 
Here is the rating form for rating [satisfaction of window view]. Please refer to the 46 photos in 
another sheet and give appropriate rating (numeric) in the cell next to the photo number. These 
views are from hospitals and that you should imagine that you will stay in a room for 3-4 days 
with this view. Some of the views will look very similar because that they are adjacent rooms. 
However, you should just give each image whatever rating feels right at the time.  
Thank you so much!   Chia-Hui Wang, e-mail: chcatherinewang@gmail.com  
Photo No. 
How satisfying is this window view? 
(1)Very dissatisfied, (2) Dissatisfied, (3) Neither satisfied nor dissatisfied, 
(4) Satisfied, (5) Very satisfied. 
1  
2  
3  
4  
5  
6  
7  
8  
9  
10  
11  
12  
13  
14  
15  
16  
17  
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Photo No. 
How satisfying is this window view? 
(1)Very dissatisfied, (2) Dissatisfied, (3) Neither satisfied nor dissatisfied, 
(4) Satisfied, (5) Very satisfied. 
18  
19  
20  
21  
22  
23  
24  
25  
26  
27  
28  
29  
30  
31  
32  
33  
34  
35  
36  
37  
38  
39  
40  
41  
42  
43  
44  
45  
46  
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Appendix J. Photos of View through Windows of 46 Patient Rooms 
 
Taipei Medical University Hospital (臺北醫學大學附設醫院) 
Room No. 
(TMUH) 
Window View Elevation 
5A01 
 
 
5A02  
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Room No. 
(TMUH) 
Window View Elevation 
5A03 
 
 
5A05 
 
 
5A06 
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Room No. 
(TMUH) 
Window View Elevation 
5A07 
 
 
5A08 
 
 
5A09 
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Room No. 
(TMUH) 
Window View Elevation 
5A10 
 
 
5A11 
 
 
5A12 
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Room No. 
(TMUH) 
Window View Elevation 
5A13 
 
 
5A15 
 
 
5A16 
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Room No. 
(TMUH) 
Window View Elevation 
5A17 
 
 
5A18 
 
 
5A19 
 
 
236 
 
Room No. 
(TMUH) 
Window View Elevation 
5A20 
 
 
 
Taipei Municipal Wan Fang Hospital (萬芳醫院) 
 
Room No. 
(WFH) 
Window View Elevation 
601 
 
 
602 
 
 
237 
 
Room No. 
(WFH) 
Window View Elevation 
603 
 
 
605 
 
 
606 
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Room No. 
(WFH) 
Window View Elevation 
607 
 
 
608 
 
 
609 
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Room No. 
(WFH) 
Window View Elevation 
610 
 
 
611 
 
 
612 
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Room No. 
(WFH) 
Window View Elevation 
613 
 
 
615 
 
 
616 
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Room No. 
(WFH) 
Window View Elevation 
617 
 
 
618 
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Ministry of Health and Welfare Shuang-Ho Hospital (雙和醫院) 
 
Room 
No. 
(SHH) 
Window View Elevation 
6B01 
 
 
6B02 
 
 
6B03 
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Room 
No. 
(SHH) 
Window View Elevation 
6B05 
 
 
6B06 
 
 
6B07 
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Room 
No. 
(SHH) 
Window View Elevation 
6B08 
 
 
6B09 
 
 
6B10 
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Room 
No. 
(SHH) 
Window View Elevation 
6B12 
 
 
6B15 
 
 
6B16 
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Room 
No. 
(SHH) 
Window View Elevation 
6B17 
 
 
 
 
 
 
 
